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IN THE

Supreme Court of fflorida

Case No.: SC12-644
L.T. Case Nos.: 3D10-1094, 09-12736

RICHARD MASONE,
Petitioner,

VS.

CITY OF AVENTURA,
Respondent.

UNOPPOSED MOTION FOR LEAVE OF THE FLORIDA LEAGUE
OF CITIES, INC., AMERICAN TRAFFIC SOLUTIONS, INC., AND
XEROX STATE & LOCAL SOLUTIONS, INC., TO FILE
BRIEF AMICI CURIAE IN SUPPORT OF RESPONDENT

Pursuant to Florida Rule of Appellate Procedure 9.370, the Florida
League of Cities, Inc., American Traffic Solutions, Inc., and Xerox State &
Local Solutions, Inc., move this Court for leave to adopt the amici curiae
brief they filed in City of Orlando v. Udowychenko, Case No. SC12-1471
(Fla.), in this case; amici ask this Court to treat their amici curiae brief in
Udowychenko as an amici curiae brief in support of Respondent City of
Aventura in this case. This motion is unopposed. In support of this motion,

amici state the following:



Background

1. In City of Orlando v. Udowychenko, 98 So. 3d 589, 599 (Fla.
5th DCA 2012), the Fifth District Court of Appeal certified conflict with the
Third District Court of Appeal’s decision in this case, City of Aventura v.
Masone, 89 So. 3d 233 (Fla. 3d DCA 2011), and concluded as follows as to
the intersection safety camera program at issue:

The conclusion that local enforcement of traffic
signal violations by cameras are preempted by
state law admittedly conflicts with City of
Aventura. In that case, the majority concluded that
the city’s red light camera program “falls squarely
within the specific authority carved out in section
316.008(1)(w) by the Florida legislature.” City of
Aventura, 89 So. 3d at 239. However, the state’s
authorization to municipalities to regulate traffic in
section 316.008(1)(w) appears to contemplate only
unique situations for which a statewide law is
lacking or is inadequate. Here the Legislature has
mandated that drivers stop at red light signals and
has provided the mechanism to enforce that
mandate. The imposition of separate and additional
penalties for running a red light in a particular
municipality does not fall within the specific
authority of section 316.008(1)(w).

98 So. 3d at 599.

2. This Court has granted review in both Udowychenko and this
case. The Court granted amici leave to file an amici curiae brief in
Udowychenko on January 22, 2013. (Order granting leave attached as

Exhibit A.) Amici timely filed their amici curiae brief in Udowychenko on
2



January 25, 2013. (Udowychenko amici curiae brief of the Florida League
of Cities, Inc., American Traffic Solutions, Inc., and Xerox State & Local
Solutions, Inc. and its appendix attached as Exhibits B & C). Although
amici urge approval in Masone and quashal in Udowychenko, the substance
of their brief applies equally to both cases.

Statement of Interests

3. The Florida League of Cities (the "League") is the united voice
for Florida’s municipal governments. Its goals are to serve the needs of
Florida's cities and promote local self-government. The League was founded
on the belief that local self-government is the keystone of American
democracy.

4. The League has a special interest in this case due to its potential
impact on the ability of Florida municipalities to institute and administer
public safety programs, such as intersection safety camera programs,
pursuant to their constitutional and statutory home rule authority and police
powers.

5. American Traffic Solutions, Inc. (“ATS”), and Xerox State and
Local Solutions, Inc. (“Xerox™), formerly known as ACS State & Local
Solutions, Inc., are providers of technology and business solutions for photo

traffic safety programs in Florida. With respect to intersection safety camera



programs like those at issue in this appeal, Xerox and ATS provide local
governments and other governmental entities with intersection safety
cameras, vehicle sensors, and other equipment and processes to capture a
video recording and photographic images of motor vehicles involved in red
light violations. The video and photographic evidence is reviewed by local
authorities responsible for enforcing applicable laws and ordinances, who
decide whether a violation of applicable law or ordinance has occurred and
should be enforced.

5. ATS’s customers include more than 200 government agencies.
It has installed nearly 2,200 intersection safety cameras throughout the
country, with hundreds more in various stages of planning. ATS also
currently serves more than 50 local governments throughout the state of
Florida.

6.  Xerox has five programs in Florida and, over the past decade,
Xerox has operated over 30 contracts with government agencies in 14 states
with more than 500 cameras installed and operated.

7.  Amici are able to offer the Court assistance and different

perspectives related to the same issues briefed by the parties.



Consultation

8. Undersigned counsel for amici has consulted with counsel for
the City of Aventura, Edward G. Guedes, and counsel for Mr. Masone,
Andrew Harris, and has been advised that neither opposes this motion.

WHEREFORE, A4mici Curiae, the Florida League of Cities, Inc.,
American Traffic Solutions, Inc., and Xerox State & Local Solutions, Inc.,
respectfully move this Court for leave to adopt the amici curiae brief they
filed in City of Orlando v. Udowychenko, Case No. SC12-1471 (Fla.), in this
case; Amici ask this Court to treat their amici curiae brief in Udowychenko
as an amici curiae brief in support of Respondent City of Aventura in this
case, with the understanding that amici urge approval in Masone and quashal

in Udowychenko.
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IDENTITY AND INTEREST OF AMICI CURIAE

The Florida League of Cities (the “League”) is the united voice for Florida’s
municipal governments. Its goals are to serve the needs of Florida’s cities and
promote local self-government. The League was founded on the belief that local
self-government is the keystone of American democracy.

The League has a special interest in this case due to its potential impact on
the ability of Florida municipalities to institute and administer public safety
programs, such as intersection safety camera programs, pursuant to their
constitutional and statutory home rule authority and police powers.

American Traffic Solutions, Inc. (“ATS”) and Xerox State & Local
Solutions, Inc. (“Xerox”) are providers of technology and business solutions for
photo traffic safety programs in Florida. With respect to intersection safety camera
programs like those at issue in this appeal, ATS and Xerox provide local
governments and other governmental entities with intersection safety cameras,
vehicle sensors, and other equipment and processes to capture a video recording
and photographic images of motor vehicles involved in red light violations. The
video and photographic evidence is reviewed by local authorities responsible for
enforcing applicable laws and ordinances, who decide whether a violation of

applicable law or ordinance has occurred and should be enforced.

A S,



ATS’s customers include more than 300 government agencies. It has
installed nearly 3,000 intersection safety cameras throughout the country, with
hundreds more in various stages of plannir_ng. ATS also currently serves more than
60 local governments throughout the state of Florida. ATS acquired the stock of
Lasercraft, Inc., which is not actively participating in this review proceeding,
during the course of proceedings below. ATS has not participated in the litigation
of this case.

Xerox has five programs in Florida and, over the past decade, Xerox has
operated over 30 contracts with government agencies in 14 states with more than
500 cameras installed and operated.

Both ATS and Xerox have a global perspeqtive to offer the Court in_ its
consideration of the issues.

SUMMARY OF THE ARGUMENT

Intersection safety camera programs like those under review here save lives
and conserve the increasingly scarce resources of local governments seeking to
improve public safety. By employing cameras and vehicle sensors, such programs
allow local governments to detect red light violations despite the impracticability
and significant expense of having a live traffic officer at the scene. See City of

Davenport v. Seymour, 755 N.W.2d 533, 535-36 (Towa 2008).



Prior to the recent state legislation bringing intersection safety camera
programs within the ambit of Chapter 316 of the Florida Statutes, at least 37 local
governments in Florida operated such programs pursuant to local ordinances.
Local innovation in this field found legal support in the rule that a regularly
enacted ordinance is presumed to be a valid exercise of a municipality’s broad
home rule powers, a presumption that is at its zenith when a local government
legislates on matters affecting the health, safety, and welfare of its citizens.
Approving the Fifth District’s decision would contravene that established
presumption and stifle both the ability and willingness of local legislatures to
pursue new programs and new technologies to protect the safety of their citizens.

The local governments’ foresight in exercising their home rule powers to
adopt intersection safety camera programs is justified by the empirical research.
The studies demonstrate that intersection safety camera programs provide proven
safety benefits, consistently finding a decline in right-angle‘ collisions at
intersection after intersection where safety cameras were installed. The action of
those municipalities that adopted ordinances like the one in this case thus
demonstrably made their citizens safer than those of municipalities that did not.
That type of safety legislation lies at the heart of the constitutional home rule

power.



The local governments’ use of their home rule authority and police powers is
also consonant with the desires of their constituents. A 2012 poll of 800 registered
voters in Florida, conducted by FrederickPolls, revealed that 71% of voters support
the use of these cameras in their communities to detect red-light runners.

The Fifth District’s decision should be quashed.



ARGUMENT

L THE INTERSECTION SAFETY CAMERA PROGRAMS AT ISSUE
HERE ARE PROPER EXERCISES OF HOME RULE AUTHORITY
AND POLICE POWERS.

Prior to the recent state legislation bringing intersection safety camera
programs within the ambit of Chapter 316 of the Florida Statutes, local
governments (like the City of Orlando in this case) enacted intersection safety
camera programs through ordinances under their very broad home rule authority
and in the exercise of their police powers. See Art. VIII, § 2(b), Fla. Const.;
§ 166.021(1) , (3)(c), (4), Fla. Stat. (1999); City of Hollywood v. Mulligan, 934 So.
2d 1238, 1243 (Fla. 2006) (“In Florida, a municipality is given broad authority to
enact ordinances under its municipal home rule powers.”). Consistent with the
exercise of those powers, Chapter 316 of the State Uniform Traffic Code (as it
existed at the time these ordinances were adopted) did not prevent local
governments from regulating their streets “by means of police officers or official
traffic control devices.” See § 316.008(1)(b), Fla. Stat. (2009). Indeed, section
316.008(1)(w) expressly provided:

(1) The provisions of this chapter shall not be
deemed to prevent local authorities, with respect to

streets and highways under their jurisdiction and within
the reasonable exercise of the police power, from:



(w) Regulating, restricting, or monitoring traffic by
security devices or personnel on public streets and
highways, whether by public or private parties. . . .

Because the authority for these programs is rooted in municipal home rule
authority and police powers, the decision in this appeal could have far-reaching
effects by casting doubt upon the legitimacy of statewide intersection safety
camera programs, exposing scores of local governments (and vendors like ATS
and Xerox) to protracted disputes and litigation over traffic safety programs that lie
at the heart of the home rule power.

A.  The Scope of Home Rule Authority

The Florida Constitution gives municipalities broad governmental,
corporate, and proprietary powers. See Quiles v. City of Boynton Beach, 802 So.
2d 397, 398 (Fla. 4th DCA 2001); Art. VIII, § 2(b), Fla. Const.; § 166.021, Fla.
Stat. (“As provided in s. 2(b), Art. VIII of the State Constitution, municipalities
shall have the governmental, corporate, and proprietary powers to enable them to
conduct municipal government, perform municipal functions, and render municipal
services, and may exercise any power for municipal purposes, except when
expressly prohibited by law.”).

Florida courts define the scope of a “municipal purpose” to include a duty
“to protect the safety, the health and the general welfare of the citizens.” See

Quiles, 802 So. 2d at 398, 400 (holding a community’s home rule authority



includes police power to fluoridate its water for the health, safety, and general
welfare of the citizens); see also City of Aventura v. Masone, 89 So. 3d 233, 235
(Fla. 2011) (“It is well established that Florida law grants municipalities broad
home rule and police powers.”), jurisdiction accepted sub nom. Masone v. City of
Aventura, No. SC12-644, 2012 WL 5991346 (Fla. Nov. 6, 2012); Carter v. Town
of Palm Beach, 237 So. 2d 130, 131 (Fla. 1970) (“A municipality may, under the
police power, regulate and restrain activities which threaten the public health,
safety and welfare.”); see, e.g., Masone, 89 So. 3d at 236-37 (affirming ordinance
enacted under City’s “broad home rule powers in response to concerns that
drivers . . . were failing to heed existing traffic control signals” because “the plain
text of the Uniform Traffic Control Law expressly confers authority to a municipal
government to regulate traffic within its municipal boundaries as a reasonable
exercise of its police power where such regulation does not conflict, but
supplements the laws found therein.”); City of Hallandale Beach v. Smith, 853 So.
2d 495, 49798 (Fla. 4th DCA 2003) (city condemning property inside its city
limits “was permitted to acquire the Church pursuant to its home rule powers to
condemn property located within its boundaries absent an express prohibition™).
The Legislature respects the sweeping power of municipalitics and has
expressed a legislative purpose “to remove limitations on the exercise of home rule

powers” by codifying municipalities’ broad home rule powers in the Municipal



Home Rule Powers Act (“Home Rule Powers Act”). See City of Miami Beach v.
Rocio Corp., 404 So. 2d 1066, 1067-68 (Fla. 3d DCA 1981). The Home Rule
Powers Act includes a provision granting a municipality the authority to enact
local ordinances that do not conflict with general law. See § 166.021(3)(c), Fla.
Stat.; Masone, 89 So. 3d at 235-36. The Home Rule Powers Act also
acknowledges that municipalities enjoy a sweeping reserve of power in the absence
of clear, express legislative or constitutional prohibition:
The provisions of this section shall be so construed as to secure for
municipalities the broad exercise ot home rule powers granted by the
constitution. It is the further intent of the Legislature to extend to
municipalities the exercise of powers for municipal governmental,
corporate, or proprietary purposes not expressly prohibited by the
constitution, general or special law, or county charter and to remove

any limitations, judicially imposed or otherwise, on the exercise of
home rule powers other than those so expressly prohibited.

§ 166.021(4), Fla. Stat.

Thus, when a municipality enacts an ordinance in furtherance of its broad
home rule powers, “[a] regularly enacted ordinance will be presumed to be valid
until the contrary is shown, and a party who seeks to overthrow such an ordinance
has the burden of establishing its invalidity.” Masone, 89 So. 3d at 236 (internal
quotation marks omitted). Where there is no direct conflict between a municipal
ordinance and a general law, appellate courts will ““indulge every reasonable

presumption in favor of an ordinance’s constitutionality.”” Id. (quoting City of



Kissimmee v. Fla. Retail Fed'n Inc., 915 So. 2d 205, 209 (Fla. 5th DCA 2005));
Lowe v. Broward Cnty., 766 So. 2d 1199, 1203 (Fla. 4th DCA 2000).

B. A Municipality’s Home Rule Authority to Maintain Safe
Roadways is Consistent with General Law

The extent of home rule authority reaches its limits only if the subject matter
of its ordinance is preempted by state statute, or if its ordinance conflicts with a
general law. The test of direct conflict between an ordinance and a statute is
similarly constrained. For example, if an ordinance merely offers a more stringent
regulation or penalty than a statute, that ordinance does not conflict with the
statute. See, e.g., Laborers’ Int’l Union of N. Am., Local 478 v. Burroughs, 541
So. 2d 1160, 1161 (Fla. 1989) (test of conflict is not met where county ordinance
imposes identical anti-discrimination requirements as the state statute, albeit upon
a wider and broader class of entities than the statute); Exile v. Miami-Dade Cnty.,
35 So. 3d 118, 119 (Fla. 3d DCA 2010) (ordinance mandating stricter standard did
not conflict with statute because, by complying with the stricter local ordinance,
party would be in compliance with the looser state regulation).

It is clear that the Uniform Traffic Control Law does not preempt a
municipality’s power to control and regulate traffic through red light cameras
because the statute expressly contemplates a municipality’s authority to use such
measures. As the Masone Court correctly noted, the statute specifically

contemplates the use of such devices, whether provided by public or private

9



parties, and “[t]he City is in a unique position to identify dangerous intersections
within its boundaries and implement additional safeguards to prevent accidents at
such intersections.” 89 So. 3d at 237. Furthermore, even in the absence of an
express grant of authority by the Legislature, a municipality retains the authority to
exercise its home rule powers. Legislative enactments serve merely to express
parameters regarding existing home rule powers. “Thus, municipalities are not
dependent upon the legislature for further authorization, and legislative statutes are
relevant only to determine limitations of authority. Although section 166.401,
Florida Statutes (1989), purports to authorize municipalities to exercise eminent
domain powers, municipalities could exercise those powers for a valid municipal
purpose without any such ‘grant’ of authority.” Ocala v. Nye, 608 So. 2d 15, 17
(Fla. 1992) (footnote omitted).

Maintaining the safety of residents upon public roadways is entirely
consistent with home rule authority recognized within the Florida Constitution to
protect safety and welfare of citizens. In Miami Shores Village v. Cowart, 108 So.
2d 468, 472 (Fla. 1958), this Court cbnsidered whether home rule authority
allowed Dade County to establish uniform traffic control and enforcement
throughout the metropolitan area. This Court concluded that traffic control and
enforcement was “in accord with the intent and purpose of the constitutional

authority granted by the Home Rule Amendment.” Id. This Court relied upon its
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decision in Cowart in State v. Dade County, 142 So. 2d 79, 85 (Fla. 1962), when it
concluded that the purchase and operation of a county-wide transit system in
connection with the development of public services and utilities was “[o]ne of the
obvious purposes of metropolitan government.”

Moreover, because public services and transportation is an obvious purpose
of local government, it cannot be said that the municipalities are preempted by any
state action or legislation on red light cameras as they pertain to traffic
enforcement.

Preemption is implied when the legislative scheme is so

pervasive as to evidence an intent to preempt the

particular area, and where strong public policy reasons

exist for finding such an area to be preempted by the

Legislature. . . . Implied preemption is found where the

state legislative scheme of regulation is pervasive and the

local legislation would present the danger of conflict with

that pervasive regulatory scheme.
Sarasota Alliance For Fair Elections, Inc. v. Browning, 28 So. 3d 880, 886 (2010)
(internal citations and quotation marks omitted). “Florida courts have not found an
implied preemption of local ordinances which address local issues.” Id. at 887. So
it is here. The municipality’s interest in addressing traffic—a uniquely local
concern—is not preempted by legislation concemning red light cameras. The
circumstances presented to this Court now reflect an appropriate exercise of home

rule authority in accordance with the importance of maintaining the safety of

public roads.
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It remains only to note that courts in other jurisdictions have readily
affirmed the enactment and enforcement of intersection safety camera programs as
a reasonable and proper use of a local government’s home rule and police powers.

In Mendenhall v. City of Akron, 881 N.E.2d 255, 258 (Ohio 2008), for
example, the Supreme Court of Ohio addressed the following question certified by
the District Court for the Northern District of Ohio, Eastern Division: “Whether a
municipality has the power under home rule to enact civil penalties for the offense
of violating a traffic signal light or for the offense of speeding, both of which are
criminal offenses under the Ohio Revised Code.” The Ohio Supreme Court
answered that question “with a qualified yes. A municipality has the power under
home rule to enact civil penalties for the offense of violating a traffic light . . .
provided that the municipality does not alter statewide traffic regulations.” Id. at
265. The court reasoned that “[i]t is well established that regulation of traffic is an
exercise of police power that relates to public health and safety, as well as to the
general welfare of the public” and “[t]he city ordinance and state law may target
identical conduct . . . but the city ordinance does not replace traffic law. It merely
supplements it.” Id. at 260, 264.

In Idris v. City of Chicago, 552 F.3d 564 (7th Cir. 2009) , the United States
Court of Appeals for the Seventh Circuit upheld the City of Chicago’s intersection

safety camera program against due process and equal protection challenges. In
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finding Chicago’s program to be a rational exercise of municipal power, Judge
Easterbrook, writing for the court, observed that “{a] camera can show reliably
which cars and trucks go through red lights” and concluded that “[a] system of
photographic evidence reduces the costs of law enforcement and increases the
proportion of all traffic offenses that are detected. . . .” Id. at 566.

Many other decisions have affirmed the power of local governments to
protect their citizens through the use of intersection safety camera programs. See,
e.g., City of Knoxville v. Brown, 284 S.W.3d 330, 338-39 (Tenn. Ct. App. 2009)
(upholding municipality’s use of intersection safety cameras against claim that
such use constituted an “ultra vires act of police power” and was unconstitutional);
Sevin v. Parish of Jefferson, 621 F. Supp. 2d 372, 387 (E.D. La. 2009) (upholding
municipal ordinance creating intersection safety camera program against facial
constitutional challenges); City of Davenport, 755 N.W.2d at 538-44 (upholding
intersection safety camera program as a valid exercise of municipal police power
notwithstanding differences between municipal ordinance and state traffic law);
Agomo v. Fenty, 916 A.2d 181, 183 (D.C. 2007) (upholding intersection safety
camera program against due process challenges).

Because this Court should “indulge every reasonable presumption in favor”
of a local government’s constitutional exercise of its home rule powers, Lowe, 766

So. 2d at 1203 (internal quotation marks omitted), the Fifth District’s decision
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should be quashed.
II. SOCIAL SCIENCE STUDIES DEMONSTRATE THAT

INTERSECTION SAFETY CAMERA PROGRAMS PROVIDE REAL
SAFETY BENEFITS.

The decisions by scores of local governments within and without Florida to
exercise their home rule authority and police powers to promote public safety
through the use of intersection safety camera programs is fully justified by the
available social science facts and studies. - These are incontestably programs
implicating a municipality’s power to protect the health, safety, and welfare of its
citizens.

On December 28, 2012, the Florida Department of Highway Safety and
Motor Vehicles released its Red Light Camera Program Analysis. Seventy-three
agencies responded to the survey and “entered data specific to red light camera
utilization between July 1, 2011, and June 30, 2012.” See Fla. Dep’t of Highway
Safety and Motor Vehicles, Red Light Camera Program Analysis (2013). (App. 1
at 1). The Department’s analysis of those responses concluded as follows: “With
regards to crash data, the most common outcome was a decrease in rear-end and
side impact crashes. In fact, a majority of agencies reported decreases in the total
number of crashes at red light camera intersections. Lastly, agencies reported that

in addition to the decrease in total crashes, traffic safety improved throughout the
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jurisdiction as drivers were more cautious when approaching all intersections.”
(App. 1 at 5).'

Further, the Tampa Bay Times reported, on January 5, 2013, that “[c]rashes
at intersections with red light cameras fell by nearly a third the year after Tampa
officials installed the technology, police records show.” See Richard Danielson,
Crashes Drop 29 Percent at Tampa's Red Light Camera Intersections, TAMPA
BAYy TiMES, Jan. 5, 2013. (Available online at the following address:
http://www.tampabay.com/news/publicsafety/accidents/article1268963.ece).

“*These cameras save lives,” Mayor Bob Buckhorn said Friday.” Id.
“‘When we set out a year ago to do this, our goal was to change behavior and to
minimize the risk that our citizens and neighbors and friends and family members
would get killed by someone busting a red light at these intersections,” the mayor -
said. ‘I think we have changed behaviors, and I think it was the right decision, and
I think the data proves it.”” Id.

This recent data is consistent with earlier reports.

For example, Troy D. Walden, Ph.D., of the Crash Analysis Program of the
Center of Transportation Safety, Texas Transportation Institute, The Texas A&M
University System, wrote “Analysis on the Effectiveness of Photographic Traffic

Signal Enforcement Systems in Texas,” in November 2008. (App. 4 at 1). This

[ 1S 1)

! References to the appendix will be in the form “(App. x at y),” where “x

(1398 ;)

represents the tab number and “y” represents the page number.
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study was prepared for the Traffic Operations Division of the Texas Department of
Transportation. (App. 4 at 1).

Dr. Walden’s evaluation considered 56 separate intersections in the data set.
(App. 4 at 2). Each community reported pre- and post-installation crash data that
was annualized for a 12-month period of time. (App. 4 at 2). Based on the pre-
and post-installation crash data, there were 586 annualized collisions aéross all
intersections. (App. 4 at 2). In contrast, 413 annualized crashes were reported
during the same time period following installation, which resulted in an average
decrease of 30%. (App. 4 at 2).

With regard to red light violation crashes, there were 265 annualized right-
angle collisions prior to the installation of the camera system. (App. 4 at 2). By
way of comparison, an annualized total of 151 post-installation collisions occurred
for a crash reduction of 114 events. (App. 4 at 2). This 114 collision difference
represents a 43% annualized decrease in right-angle collisions at the intersection

locations.2 (App. 4 at 2).

2 It should be noted that there were 106 annualized rear-end crashes that
occurred at intersections prior to the installation of the camera systems. Post-
installation, there were 111 annualized rear-end collisions. Although the number
of overall rear-end crashes increased slightly (5% or 5 crashes), 66% of the
intersections decreased or maintained the same frequency of rear-end crash events.
(App. 4 at 2).
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Moreover, Synetics Safety Specialists published an “Evaluation of the
Effectiveness of the Calgary Police Service Red-Light Camera Program” in
January 2009. (App. 3 at 1). That study reported a 48.2% reduction in right-angle
collisions at intersections where the safety camera program was implemented.?
(App. 3 at 7). Moreover, this study found that there is some spillover effect at
other intersections without safety camera devices installed in the period after
intersection safety cameras are installed at certain intersections. (App. 3 at 9).
These results are considered statistically significant. (App. 3 at 7, 9).

And the Federal Highway Administration published a report, “Safety
Evaluation of Red-Light Cameras,” in April 2005. (App. 2 at 1 (Executive
Summary)). The FHWA examined 132 intersections with safety cameras in seven
jurisdictions across the United States. (App. 2 at 1), The study revealed that right-
angle crashes decreased 24.6% due to the effectiveness of intersection safety

camera programs in reducing crashes.# (App. 2 at 4).

3 Contrary to the slight increase in rear-end collisions found in the Texas
study, this study found a decrease of 39.6% in rear-end collisions, although it noted
that this number was not statistically significant. (App. 3 at 8).

4 As occurred in the Texas study, an increase in rear-end collisions also
occurred in this study, albeit at a frequency increase of 14.9%. (App. 2 at 4).
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III. PUBLIC OPINION POLLS DEMONSTRATE THAT INTERSECTION
SAFETY CAMERA PROGRAMS ARE FAVORED BY LARGE
MAJORITIES.

Given these statistics, it is not surprising that recent public opinion polls
show that the majority of citizens favor intersection safety camera programs in
Florida and across the country.

As a recent exampie, FrederickPolls polled 800 registered Florida voters in
January 2012. (App. S at 1). Seventh-one percent of votefs support the use of
intersection safety cameras to detect red-light runners. (App. 5 at 2). Sixty-seven
percent of the respondents support allowing local communities to keep red-light
traffic enforcement cameras at bt‘sz intersections, even when presented directly
with the arguments some members of the Legislature have made against the use of
such cameras. (App. 5 at 3).

Opponents of intersection safety camera programs complain that intersection
safety cameras are “Orwellian” and that their use is for revenue generation. These
concerns are not serious and are outweighed by the safety benefits derived from the
use of red-light cameras. Indeed, radar detection by police officers was attacked as
“Orwellian” when first introduced, yet this is now a standard law enforcement tool
that indisputably promotes public safety. See City of Davenport, 755 N.W.2d at
536. Moreover, imposing fines upon violators—thus raising revenue for the local

government collecting them—is hardly atypical as a means of securing compliance
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with the law. As Judge Easterbrook observed in Idris, “[a] system that
simultaneously raises money and improves compliance with traffic laws has much
to recommend it. . ..” 552 F.3d at 566.

At bottom, such criticisms are really complaints that violators have been
caught running red lights, and they are not consonant with public opinion

generally.
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CONCLUSION

The decision of the Fifth District Court of Appeal should be quashed.
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INTRODUCTION

Section 316.0083, Florida Statutes, directs the Department
of Highway Safety and Motor Vehicles (DHSMV) to provide
a summary report on the use of traffic infraction enforce-
ment detectors (red light cameras) used to enforce red light
violations. The statute specifies three areas to be addressed
in the report; statistical data, enhancement to traffic safety,
and procedural information. This summary is a compilation
of information the DHSMYV received from local counties and
municipalities (agencies) through an on-line questionnaire.

METHODOLOGY
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Agencies were requested to participate by completing
an online questionnaire which captured selected activi-
ties and agency data. The online Florida Red Light Camera
Annual Report Survey was the primary instrument used to
gather data for this report and consisted of 9 multiple choice
and 15 free form data elements. Each agency entered data
specific to red light camera utilization between July 1, 2011
and June 30, 2012. Intotal, 73 agencies responded to the
online survey in accordance with reporting requirements set
forth in Florida Statute.! The information requested specific
to red light camera implementation and program operations
included:
™ Rating factors used to select red light camera locations
# Number of intersections utilizing red light cameras
& Comparison of intersection data before and after red
light camera installation for:
H Total crashes
8 Side-impact crashes
M Rear-end crashes
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® Number of Notices of Violation issued

= Personnel responsible for Notices of Violation

M Number of Notices of Violation challenged

® Personnel responsible for reviewing notice of violation
challenges

¥ Number of Notices of Violation dismissed after chal-
lenged

W Number of Uniform Traffic Citations issued for red light
camera violations

¥ Personnel responsible for issuing Uniform Traffic Cita-
tions

W Policies regarding enforcement of red light violations
while making right-hand-turns

December 28, 2012



ANALYSIS

Seventy-three agencies reported collectively throughout
the State of Florida there are 404 intersections with red light
cameras installed. During the reporting period of July 1,
2011 through June 30, 2012, these agencies reported issuing
999,929 Notices of Violation.

Agencies also captured data regarding Notices of Violation
challenged and reported 20,064 challenges. Of those viola-
tions challenged, 14,065 were dismissed. Thus, nearly 70% of
violations challenged are dismissed. (950 challenges pend-
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ing at the time of this report)

Florida Statutes provides for the issuance of a Uniform
Traffic Citation (UTC) when a notice of violation is not paid
within 30 days of receipt. in all, 66 agencies issued 265,783
UTCs based on red light camera violations,

Each agency surveyed was asked to rate the factors below,
from most to least important, used in selecting an intersec-
tion for red light camera installation.

Table 1
Factors Used to Select Intersections for Camera Installation (rated 1-5 by importance)

3

Most (1) 2)
s fic Crash Datyl e Fr R
Traffic Citation Data 18

Law Enforcemén{ OfﬁcrObseI

i VisgTslney ofyipkitio

(4) Least (5) Response Count

18 20 Al
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While a majority of agencies listed traffic crash data as the
primary consideration for placement of the cameras, the data
demonstrates that 44% did not consider this first when plac-
ing cameras.

However as depicted in Tables 2, 3 and 4, the most com-
mon outcome since the installation of red light cameras is a

decrease in traffic crashes. Forty-three percent noticed are-
duction in side-impact crashes, 41% of the agencies surveyed
experienced a reduction in rear-end crashes, while 56% of
the agencies experienced a total reduction in crashes at red
light camera intersections.
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Table 2 Table 3
Red Light Camera Side-Impact Crash Outcome Red Light Camera Rear-End Crash Outcome
Response Response Response Response
- Percent ~ Count i Percent Count
P fcreased b GFTE e cadh e TR R R 502
Decreased 43.8% 32 ‘
' Refgginedzhésame i ol 1500 Fwdt ol B8 g g EEL I
No data available 30.1% 22 22
Respondents 73 Respondents 73
Table 4
Red Light Camera Total Number of Crashes Outcome
Response Response
Decrease"‘
"No data available
Respondents 73
Continued
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Agencies were asked to provide information regarding
additional improvements in traffic safety stemming from the
implementation of red light cameras. The most common
improvements cited were: reductions in drivers running red
lights at intersections using cameras; reductions in red light
violations observed by law enforcement at all intersections;
and an increase in cautious driving, jurisdiction-wide.

Agencies were asked to provide a breakdown of personnel
issuing Notices of Violation, reviewing challenges to Notices
of Violation, and issuing UTCs. Nearly 70% of the agencies
reported some participation by sworn law enforcement of-
ficers for each of these functions. These results are depicted
in Tables 5-7 below.?

Table 5

Personnel Issuing Notices of Violation
Response Response
Percent

Count

O o

Vendor B ol

Non-Sworn Govemment Employee

I

17

Table 6
Personnel Reviewing Notice of Violation Challenges
Response  Response
Count

Percent

Table 7

Personnel Issuing Uniform Traffic Citations

Response
Percent

R W

Non-Swom Government Employee

Response
Cout

ey

B Slioin Enilg

Other

Pursuant to s. 316.0083, F.S.“A notice of violation and a traf-
fic citation may not be issued for failure to stop at a red light if
the driver is making a right-hand turn in a careful and pru-
dent manner at an intersection where right-hand turns are

11%
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permissible.” Agencies were asked whether they issued such
notices for right-hand turn violations and had a policy defin-
ing “careful and prudent manner”. The results are depicted in
Tables 8 and 9.
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Table 8
Notices of Violation & Citations for Right-Hand
Turns on Red Lights
Response Response
Count

Percent

Respondents

Several agencies utilized the Careful Driving statute, s.
316.1925, F.S. to define “careful and prudent manner. " Others
agencies utilized a more objective process and determined

Red Light Camera Program Analysis

Table 9
Agency Policy Defining “Careful and
Prudent Manner”
Response Response
Percent Count
‘JN‘V\‘i i @m%m - J._,,,Wl "fzf‘ﬁ

77.5% 55

Respondents 71
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that drivers proceeding in a careful manner, not violating the
right of way of other vehicles or pedestrian traffic, were act-

ing in a careful and prudent manner.
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CONCLUSIONS

Agencies reported that historical traffic crash data and law
enforcement observation were the top two factors used to
select red light camera locations. In most cases, Notices of
Violation were issued and reviewed by sworn agency em-
ployees. And while violations were rarely challenged, more
than 70% of those challenged were ultimately dismissed. In
cases where Notices of Violation were not paid or dismissed,
sworn employees were responsible for issuing the majority of
Uniform Traffic Citations.

Section 316.0083, F.S. states that “a notice of violation and
a traffic citation may not be issued for failure to stop at a red
light if the driver Is making a right-hand turn in a careful and
prudent manner at an intersection where right-hand turns
are permissible.’ Of the 73 agencies which submitted data, 44
actively issue Notices of Violation and citations for right-hand

turns on red signals. However, only 16 agencies reported
having a policy defining “a careful and prudent manner”.
With regards to crash data, the most common outcome
was a decrease in rear-end and side-impact crashes. Infact, a
majority of agencies reported decreases in the total number
of crashes at red light camera intersections. Lastly, agencies
reported that in addition to the decrease in total crashes,
traffic safety improved throughout the jurisdiction as drivers
were more cautious when approaching all intersections.

Prepared by:

Florida Highway Patrol
Office of Strategic Services
December 28, 2012

'Agencies using red light cameras are required to report summary data annually to the Department of Highway Safety and Motor Vehicles. To
ensure that all required data was reported in a timely manner, the Department attempted to identify jurisdictions with active red light camera

programs by compiling lists of the following:
. agencies which requested UTC's specifically related to red light
camera violations

- agencies which submitted UTC's for red light camera violations;

» agencies identified by the Department of Revenue as having
received revenue from red light camera citations.

Identified agencies were provided with instructions and a link to the on-line questionnaire. The Florida Sheriff's Association and Florida Police
Chiefs Association were provided data reporting procedures for distribution the member agencies. In addition, ared light camera vendor in-
formed participating client agencies of the Department’s reporting guidelines.

2Note: Agencies were asked to select all applicable personnel categories and as such, there are more responses than respondents, Percentages,

however, remain indicative of total respondents.
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Safety Evaluation of .-,
Red-Light Cameras—
Executive Summary

FHWA Contact: Michael Griffith, HRDS-02, 202-493-3316

This docuhent is an Executive Summary of the report Safsty
Evaluation of Red-Light Cameras; FHWA-HRT-05-048, published -
" by the Federal Highway Administration in April 2005.

Abstract
The fundamental objective of this research was to determine
the effectiveness of red-light-camera (RLC) systems in r:gducing
‘crashes. The study involved an empirical Bayes (EB) before-
after research.using data from seven jurisdictions across the )
United State$ to estimate the crash and as»sociated economic
effects of RLC systems. The study included 132 treatment sites,
“and specialiy derived rear end and right-angle unit crash costs
for various severity levels. Crash effects detected were consis- |
‘tent in direction with those found in many previous studies:
decreased right-angle_crésheé and ipéreaseéi rear end ones. The
economic analysis.examined the extent to which the increase in
rear end crashes negates the benefits for decreased right-angle
crashes. There was indeed a modest aggregate crash cost ben- .
_efit of RLC systems. A disaggregate analysis found that greatest
economic benefits are associated with factors of the highest
‘total entering average annual daily traffic (AADT), the largest ra-
tios of right-a.ngle to rear end crashes, and with the presence of -
protected left-turn phases. There were weak indications of a
spillover effect that, point to a need for a more definitive, per-
haps prospective, study of this issue. '

Introduction and Background .

RLC systems are aimed at helping reduce a major safety prob-
lem at urban and rural intersections, a problem that is estimat-_
ed to produce more than 100,000 crashes and approximately
1,000 deaths per year in the United States.” The size of the
problem, the prquse shown from the use .of RLC systems in
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other countries, and the pauci-
ty of definitive studies in the
United States established the
need for this national study to
- determine the effectiveness of
the RLC systems jurisdiction-

wide in reducing crashes at "

monitored intersections. This

study included collecting .
background information from
literature and other sources,’

’ establishing study goals, inter-

v1ewmg and choosing poten- -

tial study junsdlctlons, and de-
signing and carrying out the
study of both crash and eco-
noric effécts. A description of

all project efforts is in the com-

plete report summarized by
this document and, to a lesser
extent, in two Transportation
Research Board (TRB) papers
that were also prepared.?®

A literature review found that

estirnates of the safety effect of -

red-light-running programs

- vary considerably. The bulk of

-..the results appear to support a
conclusion that red light cam-
eras reduce right-angle crash-
es and could increase rear-end

" crashes; however, most of the.

studies are tainted by method-
ological difficulties that would
render useless any conclu-
sions from them. One difficul-
ty, failure to account for regres-
sion to the mean' (RTM), can

exaggerate the positive effects, -

while another difficulty, ignor-
_ing possible spillover effects?

S e T

Figure 1: A phota taken from a camera of a crdsh involving red-light running.

to intersections without RLCs,
will lead to an underestimation
of RLC benefits, more so'if sites
with these effects are used as a
comparison group.

While it is difficult to make de-
finitive conclusions from stud-

ies with failed methodology -
validity, the results of the re--.
view did provide some level of -

comfort for a decision to con-
duct a definitive, large-scale
study of installations in the
United States. It was important
for the new study to capftalize
on lessons learned from the
strengths and weaknesses of
previous evaluations, many of
which wers conducted in an
era with less knowledge of po-
tential pitfalls in evaluation
studies and methods to avoid
or correct them. '

The lessons learned required
that the number of treatment
sites be sufficient to assure sta-
tistical significance of results,
and that' the possibility of
spillover effects be considered
in designating comparison
sites, perhaps requiring a
'study design without a strong
reliance on the use of compari-
son. sites. Previous research
experiance also pointed to a
need for the definition of the
term, “red-light-running crash-
es,” to be consistent, clear, and
logical and for provision of a
mechanism to aggregate the
differential effects on crashes
of various impact types and
severities.

Methodoiogica! Basics
The general crash effects
analysis methodology used is

! “Regression to the mean” Is the statistical tendency for locations chosen because of high crash histories to

have lower crash frequencies In subsequent years even without treatment.

2 gpillover effect is the expected effect of RLCs on intersections other than the ones actually treated because of
jurisdiction-wide publicity and the general public’s lack of knowledge of where RLCs are instalied.
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different from those used in
past RLC studies. This study
-benefits from significant ad-
vances made in the methodol-
ogy for observational before-
after studies, described in a
landmark book by Hauer.“ The
book documented the EB pro-

cedure used ‘in this study. The |
'EB approach sought to over-

come ‘the limitations of previ-
ous evaluations .of red-light
cameras, especially by proper-

ly accounting for regression to
the mean, and by overcoming .

‘the difficulties of-using. crash
rates in normalizing for volume
differences between the before
and after periods.

The analysis of economic ef-
fects fundamentally involved
the development of per-crash
cost estimates for different
crash types and ‘police-reported
crash severities. In essence, the
application of these unit costs
to the EB crash frequency effect

" gstimates. The EB arialysis was =

first conducted for each crash
type and severity and site be-
fore applying the unit costs and

aggregating the economic ef-

fect estimates across crash

types and severity and.then’

across jurisdictions. The esti-

mates of economic effects for .

each site allowed for explorato-
ty analysis and regression mod-

eling of cross-jurisdiction ag-

gregate economic costs to
- identify the intersection and

RLC program characteristics as-
sociated with the greatest eco-
nomic benefits of RLC systems.

Details of the development of

“the unit crash-cost estimates
. can be found in a recent paper
-and in an internal report avail-

able from FHWA.%#® Unit costs
were developed for angls, rear

end, and “other” crashes at
" urban and rural signalized in-.

tersections. The crash cost to
be used had to be keyed to po-
lice crash severity based on the
KABCO?® scale.-By merging pre-
viously developed costs per
victim keyed on the AIS injury
severity scale into U.S. traffic
crash data files that scored in-
juries in both the Abbreviated
Injury Scale (AIS) and KABCO

"scales, estimates for both eci:.,-

nomic (human capital) costs
and comprehensivé costs pér
crash were produced. In addi-
tion, the analysis produced an
estimate of the standard devia-
fion for each average cost. All
estimates vvere stated in Year
2001 dollar costs.

Data Collaction
The choice of jurisdictions to
include in the study was based

on an analysis of sample size

needs and the data available in
potential jurisdictions. It was
vital to ensure that enough
data were included to detect
that the expected change in

safety has appropriate statisti-

cal significance. To this end,

extensive interviews were con-
ducted for several potential ju-

risdictions known to have sig- -

nificant RLC programs and a
sample size analysis was done.
The final selection of seven ju-

" risdictions was made after an
_assessment of each jurisdic-

tion's ability to provide the re-
quired data. The jurisdictions
chosen were El Cajon, San
Diego, and San Francisco, CA;

. Hc‘;_vw_)ar_d County, Montgomery
‘County, and Baltimore, MD;

and Charlatte, NC.

Data were required not only
for RLC-equipped intersections
but also for a reference group
of signalized intersections not
equipped with RLCs but similar
to the RLC locations. These
sites were to be used in‘the cal-

‘ibration of safety performance

functions (SPFs) used in the EB
analysis and to investigate
possible spillover effects. To

“gccount for time trends be-

tween the period before the
first RLC installation and the

period after that, crash and-

traffic volume data were col-
lected to calibrate SPFs from a
comparison group of approxi-
mately 50 unsignalized inter-
sections in each jurisdiction.

Following the sitefjurisdiction
selection, the project team col-
lected and coded the required
data. Before the actual data

. * The KABCO severity scale is used by the investigating police officer an the scene to classify injury severity
for otcupants with five categaries: K killed; A, disabling injury; B, evident injury; C, possible injury; O, no
apparent injury.”’ These definitions may vary slightly for different police agencies.
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analyses, preliminary efforts "
involving file merging and data
quality checks were conducted.
This effort included the crash
data linkage to intersections
and the defining of crashes ex-
pected to be affected by RLC
implementation. - Basic red-
light-running crashes at the in-
tersection proper were defined
as “right-angle,” “broadside,”
or “right- or left-turning-crash-
es” involving two vehicles,

with the vehicles entering the

intersection from perpendicu-
lar approaches. Also included

‘were crashes involving a left-
turning vehicle and a through

vehicle from opposita ap-
proaches. “Rear end crashes”
were defined as a rear end
crash type occurring on any ap-
proach within-45.72 r (150 ft)
of the intersection. In addition,
“Injury crashes” were defined

" .as including fatal and definite -

injuries, excluding those classi-
fied as *possible injury.”

Resuits

Because the intent of the re-
search was'to conduct a multi-
jurisdictional study represent-
ing different locations across
the United States, the aggre-
gate effects overall RLCsitesin

‘all jurisdictions was.of primary

interest. Table 1 shows the
combined results for the seven
jurisdictions. There is a signifi-
cant decrease in right-angle

" crashes, but there is also a .’

significant increase in rear end

"crashes. Note that “injury”

crashes are defined by severity
as K, A, or B crashes; but the.
frequencies shown do notcon-
tain a category for “possible in-
jury” crashes "captured by
KABCO-level C: thus, these
crashes could better be labeled
“definite injury” crashes.
hY

As seen in table 2, the direction
of these. effects (and the magni-

R TET,
© -26.1(4.7)
-24.4(11.2)

ATHGT (11
" 38.1(14.5)
12.7 (3.4)
7.0 {18.5)

*The Identification of jurisdictions is not provided because of an agreement
with the jurisdictions; such Information is irrelevant to the findings.

Note: A negative sign indicates a decrease in crashes.




tude to a lesser degree) was |

remarkably consistent ‘across
jurisdictions. The analysis indi-

cated a modest spillover effect

on right-angle crashes; howev-
er, that this was not mirrored
. by the increase'in rear end

crashes seen in the treatment

group, which detracts some-
what from the credibility of this
result as evidence of a general
deterrence effect. -

For the analysis of economic
effects, it was recognized that
there were low sample sizes of
fatal and serious (A-level)
crashes in the after period for
some intersections. In addi-
tion, the initially developed
cost estimates for B- and C-
level rear end crashes indicat-
ed some anomalies in the
order (e.g., C-level costs were
higher, very likely because on-
scene police estimates of
“minor injury” often ultimate-
ly include expensive whiplash
injuries), the B- and C-level
casts were combinad by Pacif-
ic Institute for Research and
Evaluation (PIRE) into one
cost. Considering these issues

and the need to use the same

cost categories across all inter-
sections in all seven jurisdic-
tions, twg crash cost levels
were ultimately used in all

_analyses: 'lniury (K+A+B+C)

and Non-injury (O). These unit
costs are shown in table 3
along with the standard devia-
tion of these costs.

Table 4 shows thé results for
the economic effects including

" and excluding property-dam-

age only (PDQ} crashes. The
latter estimates are included in
recagnition of the fact that sev-

_eral jurisdictions considerably

under-report PDO collisions.
Those. estimates {with PDOs
excluded) show & positive ag-
gregate economic benefit of
more than $18.5 million over
approximately 370 site years,

. which translates into a.crash

reduction benefit of approxi-
mately $50,000 per site year.
With PDOs included, the bene-
fitis approximately $39,000 per
site year. The implication from
this result is that the lesser
severities and generally lower
unit costs for rear end injury

crashes together ensure that
the ihcrease in rear end crash
‘frequency doss not negate the
decrease in the right-angle
crashes targeted by red-light-
camera systems.

Further analysis indicated that
right-angle. crashes appear
slightly more severe in the
after period in two jurisdic-
tions, but not in the other five.
Because such an effect would
mean that the benefifs in table
4 are ‘slightly overestimated,
an attempt was mads to esti-
mate the possible size of .the
benefit: reduction. If such a
shift were real, and ifits effects’
could be assumed to be cor-
rectly estimated from individ-
ual KABCO unit costs already
deamed to be Inappropriate
for such purpdses, the overall
cost savings reported in the
last row of table 4 could be
decreased by approximately
$4 million; howsever, there
would still be positive eco-
nomic benefits, even if it is
assumed that the unit cost
shifts were real and correctly
estimated.
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Examination of the aggregate
economic effect per after-
period year for each site indi-
cated substantial variation,
much of which could be attrib-
utable to randomness. It was
reasonable to suspect that
sqmé of the differences may be
i:]—ue to factors that impact RLC
effectiveness; therefore, a dis-
aggregate analysis, which in-
volved exploratory univariate
analysis and multivariate mod-
eling was undertaken to try to
identify factors associated with
the greatest and least econom-
ic benefits. The outcome mea-
sure in these models was the
aggregate economic effect per
after period site year.

The disaggregats analysis

found that greatest ecanomic

benefits are associated with’
the highest total entering
AADTs, the largest ratios of
right-angle to rear end crashes,
higher proportions of entering
AADT on the major road, short-
er cycle lengths and intergreen

sites with most or all of the
positive binary factors present
le.g., leftturn protection) and
with the highest levels of the

- favorable continuous variables

(e.g. higher ratios of right-
angle to rear end crashes).

periods, and with the preseneg— ——— — . “¥ 5=

of protected left-turn phases.
The pl:asénce of warning'éigné' :
and high publicity levels also
appear to be associated: with
greater benefits. These results _
do not provide numerical guid-
ance for trading off the effects
of various factors, The intent of
identifying these factors is that
in practice RLC implementers
would identify program factors
such as warning signs that in-
crease program effectiveness
and give the highest priority for
RLC implementation to the

Conclusions

This statistically defendable
study found crash effects-that
were consistent in direction
with those found in many pre-
vious studiés, although the
positive effects were some-
what lower that those reported:
in many sources. The conflict-
ing direction effects for rear
end and right-angle crashes
justified the conduct of the eco-
nomic effects ‘analysis to as-
sess the extent to which the in-
crease in rear end crashes
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negates the benefits for right-
" angle crashes. This analysis,
" which was based on an aggre-
gation of rear end and right—
~ angle crash costs for various
severity levels, showed that RLC
systemé do indeed provide a

modest aggregate crash-cost -

benefit.

The opposing effects for the
two crash types also implied
that RLC systems would be
most beneficial at intersections
where there are relatively few
rear end crashes and many

" . right-angle ones. This-was ver-

ified in a disaggregate analysis
of the economiic effect to try to
isolate the factors that would
favor (or discourage) the instal-
lation of RLC systems. That
. analysis revealed that RLC sys-
tems should be considered for
intersections with a high ratio
of right-angle crashes to rear

end crashes, higher proportion.

" of éptering AADT- on the major

road; shorter cycle lengths and -

"intergreen periods, one or
mare left turn protected phas-
es, and higher entering AADTs.
It also revealed the presence of
warning signs at both RLC in-
tersections and city limits and

-the application of high publici- -

ty levels will enhance the bene-
fits of RLC systems.

The indications of a spilloveref- -

fect point to a need for a more
definitive study of this issue.
That more confidence could
not be placed in this aspect of
the anglysis reflects that this is

"an observational retrospective
study in which RLC installa--

tions took place over many
years and where other pro-

grams and treatments may -

have affected crash frequencies
at the spillover study sites. A
prospective study with an ex-

plicit purpose of addressing
this issue seeéms to be required.

In closing, this economic énaly—
sis represents the first attempt
in the known literature to com-
bine the positive effects of right-
angle crash reductions with the
negative effects of rear end

. crash increases and identify fac-

tors that might further enhance
the effects of RLC systems.
Larger crash ' sample sizes
would have added even more

" information. The following pri-

mary conclusions are based on
these current analyses:

[] . .
Even 'though the positive ef-
fects on angle crashes of RLC
systems is partially offset by
negative effects related to in-
creases in rear end crashes,
there is still a modest to mod-

-

erate economic benefit of be-
tween $39,000 and $50,000 per

treated site year, depending on

consideration of only injury
crashes or including PDO
crashes, and whether the sta-
tistically non-significant shiftto
slightly more severe angle
crashes remailning after treat-
ment is, in fact, real. -

Even if modest, this economic

‘benefit is important. [n many.

instances today, the RLC sys- '

tems - pay for themselves

through red-light-running fines .

generated. However,-in many

Jurisdictions, this differs from
* most safety treatments where

there are installation, mainte-
nance, and other costs that

must be weighed against the

treatment benefits,

The modest benefit per site is
an average over all sites. Asthe

“analysis of factors showed, this
_benefit can be

increased
through careful selection of the
sites to be treated (e.g., sites
with a high ratio of right-angle

to rear end crashes as com--

pared to other potential treat-
ment sites) and program de-
sign le.g., high publicity,
signing. at both intersections
and jurisdiction limits).
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1.0 INTRODUCTION
1.1  Purpose of Evaluation

The purpose of a red-hght camera (RLC) program is to improve the safety of signalized
intersections by reducing the numbers of collisions related to red-light running. Following six
years of operation, the Calgary Police Service (CPS) sought to determine the safety performance
and cost effectiveness of Calgary’s Automated Intersection Enforcément Camera (Red-Light
Camera) program. Synectics Transportation consultants were retained by the CPS to evaluate
the effectiveness of red-light cameras (RLC) at decreasing collisions associated with red light
running, and determine the societal savings (injury and fatality reduction) relative to program
expenditures. :

1.2 Red Light Running and Automated Intersection Enforcement

In the United States during the 1990s, the rate of fatality collisions at traffic signals increased by
18%, more than tripling the growth rate of all other fatality collisions. It has been estimated-that '
200,000 people are injured and 850 killed annually in red-light running (RLR) incidents, with the
total fatalities for 1992-1998 approaching 6,000. An international review of automated traffic
enforcement found that jurisdictions using RLC systems reported reductions in red-light
violations, and often collisions.

Red-light running has been defined as entering and proceeding through an intersection, either
intentionally or unintentionally, after the signal has turned to red. Traditional enforcement
procedures involve a patrol car positioned at/near an intersection waiting for a violation to occur.
. Australia was one of the earliest countries to adopt automated enforcement measures with the
implementation -of a RLC program in 1979 citing between 35%-60% reduction in red-light
running behaviowrs. Since the 1970s, red-light cameras programs are known to have been
implemented in at least 33 countries, including Australia, the United Kingdom, and the USA.

1.3  Calgary Police Service Red Light C,amera Program

In 1999 769 collisions were recorded at Calgary intersections. Five people were killed and 289
injured due to drivers running red lights. The Calgary Police Service (CPS) sought to improve
safety at signalized intersections through the reduction of RLR violations and associated
collisions. Due to budget constraints and personnel limitations, it is impossible for police officers
to patrol high risk (collision likely) intersections 24 hours per day. Red-light cameras provide
the ability to effectively monitor intersections on an ongomg basis.

Following inception in 1998, The Calgary Police Service - Intersection Enforcement Camera
Program underwent planning and analysis to determine a feasible number of cameras needed to
be effective and identify potential site locations. Intersection selection was based upon factors
associated with high risk collisions, including number of collisions, violation rates, and vehicle
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volumes within the City of Calgary. Project objectives were to reduce collisions, reduce
offences, and to create awareness in motorists that “red means stop” through a combination of
education and enforcement. Program operations and administration is wholly conducted by the
Calgary Police Service’s Specialized Traffic Enforcement Unit.

Operatlon of the RLC program bcgan with the inaugural camera, installed at MacLeod Trail and
162 avenue SW, on April 6th 2001. Driver education was launched parallel to camera
mplementatlon, creating driver awareness through the “Red Means Stop” media awareness
campaign. Over the following three years the program was expanded to 43 additional locations,
with the most recent camera installation on December 1st, 2004, In total, the Calgary Police
Service Red Light Camera Program monitors 44 sites through the rotation of 40 pole mounted
digital cameras (secc APPENDIX A).

A partnership was created with the City of Calgary Roads Division to assist with the construction
of RLC intersections, by installing sensors in the roadway that are connected to the red light
camera controller. The sensors are designed to be activated when the red light signal is
displayed for traffic proceeding in that direction. The sensors are only activated after the traffic
signal turns red. Should a vehicle enter the intersection on the red light, the red light camera will
take a photo of the offender at the stop bar and again as the vehicle proceeds through the
intersection. The camera digitally captures the imuges and allows for writing of the
record/image file onto a DVD at the site. The DVD is read at the Traffic Office and offences are
reviewed by a photo analyst. When the analyst confirms that the evidence indicates a violation,
an offence notice is generated and it is transmitted electronically to the ‘Field Data Unit’ of the
- CPS at which time a summons is generated and mailed to the registered owner. of the offending
vehicle along with a copy of the offence notice, which includes two photos of the offending
vehicle running the red light.

1.4 Evaluation Overview

Determining the effectiveness and efficiency of a Red-Light Camera (RLC) program involves a
multi-approach assessment that includes: (1) evaluating the safety performance on collision
occurrences and (2) an economic appraisal that quantitatively assesses program benefits versus
expenditures. :

2.0 SAFETY EVALUATION

The most important direct benefit gained from installation of Red Light Cameras (RLC) is
expected to be net reduction in right angle collision at intersections, and by extension, a decrease
in injuries and fatalities that are associated with this type of collision. Secondary benefits
associated with reductions in traffic fatalities and injuries are also expected, including societal
savings in resources that are not expended for healthcare, police enforcement, and other
emergency services in responding to preventable deaths and injuries.
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Annual program evaluations, conducted by the Calgary Police Service (CPS) have shown
positive trends in overall collision reduction, including the reduction of right-angle collisions (a
key indicator of red-light running). Previous data have also shown that there is a decline in
injuries, relative to red light running at the intersections, at RLC equipped intersections.

Alberta provincial gﬁidelines for automated enforcement (Alberta Solicitor General and Public
Security, 2006) required external evaluation of Calgary’s Red Light Camera Program. The goals
for this evaluation were to assess impacts on traffic safety and determine the overall societal
benefits.

The present report providés a Summary of the evaluation process and results. Please reference
Technical Memorandum #1 for a comprehensive discussion of work complete within this phase.

2.1 Procedure

Methodology

Evaluating the saféty performance of the RLC program involved developing a methodology that
identified necessary and available data, and associated assessment techniques. Experimental
design factors and primary variables for analysis were established through an extensive literature
review of RLC programs and reported red light running issues.

The safety performance, as an effect of the RLC program on intersection collisions, can be
represented by the number and type of collisions that occur with and without the treatment. As
the name suggests, an observational before-after study assesses differences in a variable from
the before period to the after period. The effect of red-light cameras on collisions at intersections
is a directly measurable factor, and as such was used as the primary variable of analysis.

Collision data collected prior to initiation of the treatrnent is used for the before period, where
the after period was populated with data acquired following implementation. Data for before and
after periods are collected for the freatment group (RLC equipped intersections) and a
comparison group (unsignalized intersections) from which collision patterns are compared.
Using data from these study periods allow a before-after analysis to account for ‘background’
changes that could affect the frequency of collisions, such as a population increase, and
statistically derives an expected change in collisions due to the treatment. The change in
collision rate is the safety effect of the treatment.

In addition to assessing the safety performance at camera equipped intersections, a second
before-after analysis was conducted that examined program effects at untreated signalized
junctions. Red-light camera programs have been shown to reduce collisions at signalized
intersections that are not equipped with RLC’s, a consequence which is refer to as a “balo” or
spillover effect. Similar to evaluating camera equipped intersections, the spillover analysis
compares a treatment group to a comparison group using a before-after study. However, where
RLC equipped intersections are retained as the treatment group, the comparison group is
comprised of non-equipped signalized 4-legged intersections. The results of the spillover
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analysis were then compared to the results of the initial safety performance evaluation. The
diﬂ'e}'ence between the results of the two tests represents the spillover effect of the RLC program.

Data

Required project data were obtained from the Calgary Police Service and City of Calgary. Each
institution maintains specific traffic related information, with enforcement data (collisions and
violations) kept by the CPS, and the City bemg respon51ble for roadway characteristics,
intersection controls, and tmfﬁc volumcs

The CPS provided ten years (1998-2007) of Calgary collision data, which included information
on type, severity, location, and date for each incident. Treatment locations were identified as the
44 intersections equipped with red-light camera units. For the safety performance evaluation
unsignalized 4-legged intersections comprised the comparison group (group #1), whereas the
spillover assessment used non-RLC equipped 4-legged intersections (group #2). These data were
screened for corrupt information (i.e. missing data) and midblock collisions, retaining only
collision data that was known to have occurred at intersections. In total, less than 2% of data
was excluded.

Study Periods — Before and Aﬁer

Previous evaluations using before-after studies have determined that a before period comprised
of three (3) or more consecutive years of data is methodically ideal for such an analysis. As such,
the CPS Red-Light Camera Program before period was defined as January 1998 to December
2000.

Selection of the after period should be limited to years where it can be confidently assumed that
the treatment has remained consistently active. As such, the after-period was defined as
beginning the month following the last camera installation, January 2005, and ending with the
most recent available data, December 2007. This provided equally weighted before and after
durations (3 years).

Target Variables (Collisions)

Collision type and frequency were identified as the variables representing the measure of
intersection safety. Previous research has shown that RLCs have the potential to affect right
angle and rear-end collisions at signalized intersections.

Right angle collisions at signalized intersections involve two separate vehicles traveling in
perpendicular directions, which proceed straight through an intersection, resulting in a collision.
Since vehicle movements are separated by traffic signal phasing that prohibits conflicting
through movements, one of the vehicles involved in the collision would have proceeded through
on a red signal display. Therefore, the frequency of this collision type is an indicator of red-light
running. These collisions are the targets for reduction with RLC installations.
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Conversely, there is a concern that rear-end collisions of vehicles approaching the intersection
will increase if RLC installations are in place. Rear-end collisions may increase as vehicle slow
or stop to avoid a red light running violation, given the presence of the RLC.

Evaluation

Estimates of program effects on intersection safety was determined by comparing the expected
number of targeted collisions (right-angle and rear-end collisions), as if the treatment had not
been applied, to the actual observed number of targeted collisions. A total of 156 unsignalized
intersections were used as the comparison group, which allowed for the study to account for
‘background’ changes in traffic safety performance within the before and after periods. This
procedure facilitates a more accurate prediction of what the safety at intersections would have
been if the RLC program had not been implemented, and consequently, provides greater
probablllty that the treatment effects at the RLC intersections are, in fact, attributable to the RL.C

program.

Previous research has also identified the existence of ‘halo’ effects, where a reduction in right
angle collisions is observed in the after period at non-RLC equipped signalized intersections.
This is considered to be a beneficial spillover effect resulting from a RLC program. The
procedure and rationale for the safety evaluation also applies to assessment of the spillover
effects. The difference between the two analyses being the use of comparison group, where 406
non-RLC signalized intersections were used instead of the unsignalized junctions, to determine
whether or not safety improved mure than predmted in the comparison group as a result of the
treatment at other intersections.

2.2 Results: Safety Effects at Red-Light Camera Treated Intersections

Results of the analysis show decreases in both nght-angle collisions and rear-end collisions at the
RLC treated intersections.
Right Angle Collisions

A 48.2% reduction in right-angle collisions at RLC intersections was found (see Table 2). This
decrease represents 241 fewer collisions than expected had the treatment not been applied.
Results were statistically significant at a 5% confidence level, which indicates that 19 times out
of 20 the results are due to the treatment, rather than some other factor. It has been identified that
due to collision impact geometry right angle collisions are associated with higher rates of injuries
and fatalities, of which sustained injuries are of a greater severity, as compared to other RLR .
related collisions (i.e. rear-end). These findings indicate that a primary objective of the CPS
automated enforcement program, enhanced intersection safety, has been achieved through the
reduction of right-angle crashes at RLC equipped intersections.. An extrapolation of the results
related to a reduction in right angle collisions can provide an estimate of the decrease in different
collision severities. Assuming a consistent distribution of collision severities as experienced in
Calgary over 10 years (1998-2007), these findings suggest that within the 48.2% reduction of
right angle collisions the potential distribution of right-angle property damage ocly collisions
would be 39.44%, injury collisions 8.68% and fatal collisions 0.08%. The results of this analysis
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for right angle collisions were similar in direction to those documented by studies in other
jurisdictions, but showed a greater magnitude in reduction.

Rear-End Collisions

A decrease of 39.6% in rear-end collisions was found. The reduction was not statistically
significant at a 5% confidence level. Because the results for the rear-end collisions failed to
achieve statistical significance it is not possible to state that the effect of the RLC program on
rear-end collisions is conclusive. However, as compa.red to other evaluations of other RLC
programs, which typically have found increases of rear-end collisions, these results are
encouraging. Assuming a consistent distribution of collision severities as experienced in Calgary
over 10 years (1998-2007), these findings suggest that within the 39.6% reduction of rear-end
angle collisions, the potential distribution of rear-end property damage only collisions would be
34.08%, injury collisions 5.52% and fatal collisions 0.01%. '

It is not an uncommon practice for safety performance studles to set the starting point for the
after period as early as 6 months following RLC installation. Conversely, the present study chose
an after period populated with data from the 5™ to 7" years of operation. The difference between
previously published résults and present findings may indicate that motorists have altered their
behavicur at RLC intersections as a result of the length of time the program has bccn operational
prior to evaluation. Future research is requu‘ed to confirm this.

Table 2: Results for the comparative safety evaluation on collisions

Expected # of collisions without

treatment for treated group in after 645 : 3,136
period
Observed # of collisions for treated 404 ) 2,570

group in after period

Collision Differential -241 - 566
Percent Change (R) . 48.2% reduction’ 39.6% reduction
Significant (at 5% confidence level) Yes . No
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2.3 Results: Spillover Effects of Red-Light Cameras

Examination of possible spillover effects of the RL.C program also demonstrated a moderate, yet
significant, effect on right angle collisions (see Table 3). Collisions at non-RLC equipped
signalized intersections were found to significantly decrease by 8.6% in the after-period,
representing a reduction of 25 right angle incidents. This result indicates that the RLC program
has contributed to a broader modification driver bghavwrs in a desired manner.

The benefit of reduced rear-end collisions was not observed to spill over to other intersections, as
a statistically significant (5% confidence level) increase of 8% was found. Considering no
research has examined whether spillover effects change over an extended period, as with safety
effects at treated locations, further assessment needs to be conducted to explain this result.

Table 3: Spillover effects on collisions

Expected # of collisions without

treatmment for treated group in after 429 2376
period

Obsen{ed # of cqllisions for treated 404 2,570
group in after period

Collision Differential -25 +193
Percent Change (R) 8.6% reduction 8% increase
Significant (at 5% confidence level) Yes Yes
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3.0 ECONOMIC APPRAISAL

A benefit-cost analysis relates program benefits and costs expressed as a monetary representation
through an economic investigation. To meet the project objectives set forth by the CPS, the
purpose of the present benefit-cost analysis is to compare the societal savings associated with
reductions in red light running to the overall cost of the RLC program. Please reference
Technical Memorandum #2 for a comprehensive discussion of work complete within this phase.

3.1 Methodology

Benefit and cost (B/C) calculations were based on a combination of societal costs of collision
savings (benefits), one-time costs program costs, and on-going expenditures. All values were
calculated in actual dollar amounts. As RLC program benefits are primarily associated with
injury and collision reductions, and do not typically involve generated revenue, it was necessary
to derive monetary values to conduct the analyses (procedure described in section 3.2). Program
costs were wholly provided by the CPS. Determination of appropriate benefit and cost values
were established by correcting benefit and cost values for variances in cumency type and
inflation. The Bank of Canada’s inflation calculation software, accessible on their website, was
used to compute these conversions. Total benefits and cos's were tabulated as scparate
calculations, the results of which were combined to yield a Benefit-Cost Ratio.

3.2 Treatment Benefits

A benefit is a beneficial outcome or impact for society of a certain activity or occurrence. The
RLC program benefits were represented numerically (monetary value), and were determined
using two factors; (1) change in number of collisions (increase or decrease) as a result of the
treatment, and (2) the value of specific collision types.

As identified through the safety evaluatlon the occurrence of two types of COH]SIOIIS are affected
by RLC programs:
1. Right angle collisions
2. Rear-end collisions

Value of Collisions

A551gnmg a monetary value to a collision involves estimating the societal cost of such incidents.
Societal collision costs for the present assessment were based on work conducted in 2005 by the
FHWA. At present, data derived from the FHWA methodology is considered the most
compressive calculation of motor vehicle collisions, and provides significant estimation
flexibility such that precise values can be attributed to a collision when knowledge of collision
characteristics (i.e. severity, velacity, geometry) is available.
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Change in Collision Rates

The results of the Observational Before-After analysis indicated Calgary’s RLC program was
effective at reducing right angle and rear-end collisions, 240.7 and 565.9 respectively, within the
study period of January 2005 to December 2007. These expected collision reduction rates were
used to provide a quantifiable collision factor for the benefit analysis.

Benefit Calculation

A monetary total for each collision (severity by type) was determined by applying corrected
FHWA values to the predicted changes right angle and rear-ends collisions. Correcting FHWA
totals involved currency conversions and inflation adjustments, transforming FHWA costs (2001
US dollar values) into appropriate study period costs (2005 Canadian dollar values). Right angle
and rear-end collision values, separated by severity are presented in Table 4.

Table 4. Collision Cost Estimates Corrected for 2005 Canadian Dollars ‘

- Severity . 0! Type éannﬁién Dollars (.ién_uary 2&)'0.5)_5 :
Fatal $2,139,834.64
Right Angle ) - Injury $76,063.13
Property Damage Only $12,325.77
Fatal N/A
Rear-End ’ Injury $57,378.98
Property Damage Only $15,530.83

One final cost adjustment was required to harmonize collision type and severity data. As
described above, benefits are determined through application of social costs (FHWA cost
estimates) to predicted collision rate change (safety evaluation results). However, where FHWA
data provides information based on collision Severity (fatal, injury, and PDO), the previous RLC
safety evaluation assessed changes in collision Type (right angle or rear-end). Reconciliation of
- these data was required to conduct the benefit analysis. It was deemed most appropriate to
convert predicted collision change frequencies from type into severity, as FHWA provides
specific numbers for this format without need of further calculations. Calculation of a severity
ratio was required to determine appropriate weighting. Collision data for three years prior to the
RLC program initiation, January 1998 to December 2000, were used as a2 model to determine the
ratio of collision severity within each collision type (right angle and rear-end). These severity
weights were used to determine the overall cost of a single collision, per collision type. Details
for right angle and rear-end collision are explained below. '
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Right Angle Collisions

The societal cost for a right angle collision is:

$2,139,834.64  (est. Fatalcollisioncost) . x  0.89% (weight)  +
$ 76,063.13 (est. Injury collision cost)  x 23.16 % (weight) +
$ 12,325.77 (est. PDOcollision cost) ~ x  7599%  (weight) =

$ 45,331.07 Cost per right angle collision (weighted)

Findings from the previous safety evaluation (discussed above), predicted 240.7 right angle
collisions were avoided in the study period (Jannary 2005 to December 2007) as a result of the
RLC program. Thus, the societal cost saved as result of reduced right angle collisions for the
study period is: '

$45331.07 Weighted (severity) collision social cost  x
240.7 Right angle collisions avoided =

$ 10,911,188.01

Rear-End Collisions

As po fatalities occurred as a result of rear-end collisions it was removed from the benefit
calculation. The societal cost of a rear-end collision social costs is:

$57,378.98 . (est. Injury collision cost) . x 1727 % (weight) +
$ 15,530.83 (est. PDO collision cost) X 8273 % (weight) =
$ 22,758.76 Cost per rear-end collision (weighted)

Findings from the previous safety evaluation predicted 565.9 rear-end collisions were avoided in
the study period (January 2005 to December 2007) as a result of the RLC program. Thus, the
social cost saved as result of reduced collisions for the study period is:

$ 22,758.76 Weighted (severity) collision social cost ~ x-
565.9 Right angle collisions avoided =

$ 12,879,179.58
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3.3 Net Benefits

Net benefits of the Calgary Police Service RLC program are summarized in Table 5,
demonstrating an estimated benefit total of $23.8 million.

Table 5. Summary of estimated net benefits expressed as a mbneﬁw szm

‘Collisfor Classification "o e oo 700 BenefitValue |

Right Angle : $10,911,188.01

Rear-End ' o $12,879,179.58 -
Total Estimated Benefits $ 23,790,367.59

3.4 Treatment Costs

Red-Light Camera program costs include Capital (oue-time disbursements) and Operational (on-
going expenditures) costs. All cost data were provided by the Calgary Police Service.

3.4.1 Capital Costs

Capital expenditures included costs incurred from:

> initial RLC system purchase
> processing equipment acquisition
» film to digital camera upgrade

Red-Light Camera System

The one-time cost of each RLC purchase included the camera, camera housing, mounting pole,
piezos, and all associated connectivity hardware. Also factored into each RLC purchase were
fees for installation including City services, supplier services, and roadway infrastructure
involvement. A total of $100,000 per site was used as the 2001 inaugural unit cost. Additional
RLC installations occurred between 2002 and 2004 (see APPENDIX A), for which costs were
correct to account for inflation.

Cost total = § 414,000.00

Processing Equipment
~ An in-house facility dedicated to processing images captured from RLC units was established.

This facility was implemented within an existing Calgary Police compound and is run
exclusively by CPS staff, which negated overhead costs and extraneous administration costs.
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This cost does not need any corrections as the equipment set up was a single fee, and includes
five PC workstations, program development, and personnel training.

Cost total = § 62,500.00

Film to Digital Upgrade

In 2005 all film RLC units were upgraded to digital format. The upgrade covered all required
hardware, software, and installation expenses. Additionally, CPS personnel received re-training
associated with the upgrade. This expenditure was a one time cost, and as such no cost
corrections were necessary. ' :

Cost total = $ 190,000.00

3.4.2 . Operational Costs

.Operational costs are on-going expenses that can be calculated as annual totals. These costs -

include:

» program overhead
> system operation labour
> system maintenance

Program Overhead

General program costs for 2005, including vehicle maintenance, vehicle fuel the ticket control -
unit (TCU), and a 5% shared cost for the traffic office (NSC) fees, were provided in detail. Cost
data for 2006 and 2007 were unavailable. Printing and postage costs were calculated according
to an estimated 150,000 annual piece of mail. A subtotal overhead cost value was calculated for
2005. This subtotal was used as the base cost from which 2006 and 2007 annual values were
extrapolated by comrecting for inflation. Consumer Price Index (CPI) rates, retrieved from the
Bank of Canada website, were used to calculate inflation corrections. A total overhead cost for
the study period (2005-2007) was derived by summing the individual annual subtotals.

" Cost total = $ 391,077.00
Salaries and System Operation
The budgeted annual expenditures for salaries and operation of the RLC program were

approximated at $150,000 per year. No known budget increases occurred during the study
period, and therefore was calculated as a consistent annual flat rate without correction. Included
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in this cost is labour incurred from retrieval of RLC flash memory cards, violation identification,
and summons generation. '

Cost total = § 450,000.00

System Maintenance

Definitive system maintenance data was unavailable for this calculation. Through discussion
 with the CPS, this cost category was assumed to include all types of activities associated with
program problem resolutions (i.e. site visits, processing equipment repair, facility maintenance),
with annual maintenance calls estimated at 44. Unit maintenance costs were calculated at the
highest reported rate, $5,000 per call, accountmg for the greatest potential cost while limiting
possible under estimation.

All data involved in calculating system ma.mtcnance costs were estimated, rather than spec1ﬁed
or derived data, and therefore it was not justifiable to correct for annual inflation.

Cost total = $ 660,000.00

3.5 Net Costs

Net costs of the Calgary Police Service RLC program are summarized in Table 6, demonstrating
an estimated cost total of $2.17 million.

Table 6. Summary of estimated net costs expressed as a monetary sum

Cost Classification . - - - . Expendifure’ - -

Capital
RLC purchase and installation $ 414,000.00
RLC processmg equipment $  62,500.00
Film to digital upgrade $ 190,000.00
Operational
Program overhead $ 391,077.00
Salaries and system operation $ 450,000.00
System Maintenance $ 660,000.00
Total Estimated Costs $ 2,167,577.00

3.6 Results: Benefit-Cost Ratio

The totai calculated benefits from Section 3.3 (see Table 5) and calculated costs from Section
3.5 (see Table 6) are summarized in Table 7. For the study period, January 2005 to December
2007, the benefit-to-cost ratio was calculated to be 10.98, which represents $10.98 in societal

savings for every $1 expended on the RLC program.
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Table 7. Benefit-to-cost ratio

Estimated Net Benefits and ost's :
Total net benefits : : ' $ 23,790,367.59

Total net costs $ 2167,577.01
Benefit-to-Cost Ratio 10.98

* Estimated net benefits and costs for the study period of January 2005 to December 2007.

4.0 CONCLUSION®

The City of Calgary Red-Light Camera program has been shown to be a valuable traffic safety
initiative touting a 48.2% reduction in right-angle angle collisions at RLC equipped intersections,
and by extension, injuries and fatalities. This effect has also spilled over to right angle collisions
at non-RLC signalized intersections, though to a lesser degree, identified by an 8.6% reduction.
Additionally, an unexpected 8% reduction of rear-end collisions at RLC intersections was
observed, albeit this result was statistically non-significant. In addition to reducing intersection
collisions, the RLC program was also found to be financially beneficial to society. Results of the
economic evaluation, demonstrating a 10.98 ratio, have shown that operation of the program has
a greater benefit to society as compared to incurred costs by-generating a societal savings of
$10.98 for every dollar spent. :
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APPENDIX A

MacLeod TR & 162 AV SW

2001/04/06

MacLeod TR & 12 AV SE 2001/06/22
John Laurie BV & 53 STNW ) ' 2001/06/25
68 ST & 16 AV NE . 2001/07/05
Sarcee TR & Richmond RD SW 2001/07/06
4ST& 6 AVSW ' i 2001/07/05
61 AV & Barlow TR SE 2001/07/05
2 Crowchild TR & 24 AVNW _ 2002/05/23
11 AV &4 ST SW 2002/08/05
11 AV & 14 ST SW 2002/06/28
17 AV & 44 ST SE 2002/05/23
14 ST & Northmount DR NW 2002/07/11
64 AV & A ST NE ‘ : 2002/08/05
Anderson RD & Acadia DR SE 2002/08/05
9 AV & 11 ST SW 2002/08/21
3 Centre ST & 20 AV NE . 2002/12/10
14 ST & Heritage DR SW 2002/12/10
Barlow TR & 32 AV NE 2002/12/10
525T &32 AVNE . ) 2002/12/10
Bowness RD & Shaganappi TR NW ) 2002/12/10
Canyon Meadows DR. & Bow Bottom TR SE- 2003/08/14
Southland DR & Acadia Dr SE ) 2003/08/14
Fairmount DR & Southland Dr SE B 2003/08/14
Elbow DR & Southland DR SW . 2003/08/14
4 Beddington BV & Centre STN. . 2003/09/23
Falconridge BV & 64 AV NE , 2003/09/23
1ST & 17 AVSE : 2003/10/07
McKnight BV & Barlow TR NE 2003/10/09 -
Barlow TR & Centre AVNE ‘ 2003/10/09
Shaganappi TR & Northland DRNW - 2003/10/24
Blackfoot TR & 42 AV SE 2003/10/09
Memorial DR & 52 ST SE 2003/10/09
5 16 AV & 10 STNW ) 2003/10/24
Edmonton TR & McKnight BV NE . 2003/11/05
Memorial DR & 28 ST SE . 2004/01/15
MacLeod TR & 7 AV SE , 2003/11/15
Bow TR & 33 ST SW 2004/10/19
17AV & 33 STSW 2004/10/19
Elbow DR & Heritage DR SW _ _ 2004/10/19
Country Hills BV & Beddington TR NW 2004/10/19
6 -| Glenmore TR & Barlow TR SE 2004/12/01
McKnight BV & Falconridge BV NE 2004/12/01
Macleod TR & 25 AV SE 2004/12/01
Country Hills BV & 14 STNW 2004/12/01

* Red Light Camera Phases with Implementation Dates
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CALGARY POLICE SERVICE RED-LIGHT CAMERA PROGRAM:
EFFECTIVENESS EVALUATION SYNOPSIS

Safety improvement of signalized intersections, through the reduction of collisions refated to red-light running,
is the primary goal of Canadian automated intersection enforcement programs. The Calgary Police Service
(CPS) hired Synectics Transportation Consultants Inc. to evaluate the effect on collisions at locations where
red light cameras have been used and to assess the benefits and costs of Calgary's red-light camera (RLC)
program. Results were based on program operation for January 2002 through December 2007.

Key Findings
1) Right angle collisions were found to be reduced by 48.2%.

-Road user safety is significantly enhanced when these collisions are reduced. Results were
statistically significant with a 95% prabability that the finding is accurate. The distribution of
collision severities can be estimated using historical collision data, ard suggest that within the
48.2% right angle collision reduction 39.44% are expected to be property damage only collisions,
8.68% Injury collisions, and 0.08% fatal collisions.

2) Rear-end collislons were found to be reduced by 39.6%.

-In contrast to other automated enforcement assessments, which have Identified a trend of increased
rear-end colfisions with the introduction of RLC intersections, findings in Calgary demonstrate an
opposite trend. The duration of program operations at the time of assessment is thought to
account for this difference between previous RLC evaluations and the present assessment.
Results approached statistical significance, but did not achleve significance at the 95%
confidence level, meaning program effects on rear-end collisions are not conclusive. Though not
significant, the same method used to calculated proportional collision severity for right angle
incidents can be applied for rear-end callisions, suggesting that the 39.6% decrease is estimated
fo Involve 34.08% property damage only collisions, 5.52% Injury collisions, and less than 0.01%
fatal collisions.

3) RLC safety effects were found to spillover to non-RLC equipped intersections.

-An 8.6% reduction in right angle collisions was found at non Red Light Cameras unsignalized
intersections. This finding indicates safety enhancements achieved at RLC intersections are
estimated to generalize across other intersections In Calgary. Results were statistically significant
with a 95% probability that the result is accurate.

4) Beneficial societal .effects and program efficiency were indicated by an 11:1 benefit-cost ratlo.

-Program expenditures were compared to savings associated with collision reductions, such as
medical costs, emergency services, injury, property damage, and lost productivity. For each $1
expended on the RLC program, the societal savings to Calgarians equaled $11.

5) The Calgary RLC Program is shown to be an effective and beneficial safety tool.

-Safety is enhanced on Calgary roads through a reduction of right angle collisions associated with
red light running behaviours. Additional safety improvements are seen in decreased rear-end
crashes at RLC intersactions, potentially due to program longevity.
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Executlve Summary

The 80th Texas Legislature enacted House Bill 1052 and Senate Bill 1119 giving -

: local communities the authonty to install red light camera enforcement systems. The
Texas Transportation Code requires the Texas Department of Transportatlon to
annually publish the reparted colhsnons that occur at lacal communlty mtersectxons that
are momtored by red Ilght camera enforcement systems Thls report mtentxonally

' explored the potential |mpact that camera systems have on crash frequency at reported-
Texas mtersec’aons Second the report focuses on crashes that occur when dnvers

‘ .dlsregard traffic signals causing right angle and rear end crashes. Flnally, the report lé
intended to fulfill the Texas Transportation Code leglslatlve reporting reqmrements for -
the Texas Department of Transportation. ' ' o .

. This evaluation considered 56 separate intersections in the data set: Each
-commumty reported pre and post-lnstallatlon crash data that was annualized for a 12
month penod of time. Based on the pre and post-mstallatlon crash data, there were 586'_
i annua[tzed collisions across all intersections.In contrast, 413 annualized crashes were
_reported during the sarne time period following installation which res_ulted in an average' :
' decrease of 30%. S -
. In regards to red light violation crashes, there were 26_5 annualized right angle
collisions-prior to the installation of the camera system. By way of comparison, an
" annualized total of 151 post-installation collisions occurred for a crash rediction change
of 114 events. This 114 difference represents a 43% annualized decrease in right angle

collisions at the treatment intersection locations.

There were 106-annualized rear end crashes that occurred at intersections prior
to the mstallatlon of the camera systems. Post-mstallatlon there were 111 annualized
rear end collisions that occurred. Although the number of overall rear end crashes
increased slightly by 5% or approximately 5 crashes, 66% of the intersections |
decreased or maintained the same frequency of rear end crash events.
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While these restlts cannot conclusively determme that red light cameras are

_ responsrble for the overall reductron in crashes, it does appears that the presence of-the

treatrnent provlded some effect on the frequency of crashes at the selected

intersectlons for the Ilmrted time penod of this analysrs Table 1 provrdes a srmple crash -

.the reported perrod

' Table1 Crash Summary

. summary of the annualrzed collision events that were reported by local authormes over

B Trc-instaiiation

Post- . Change in Change in
~ Crashes. Installation ~ Number of Annualized-
' . Crashes Crashes Crashés-
265 151 -114 .- -43%
-Réar End ' , ,
Collisions” 106 o111 +5 5%
Other . ' ' . '
Callisions 2156 151 -64 —30% ‘
Annualized : S
Crash Total - 586 413 -173 -30% .
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Disclaimer

_ " The opinions and cbncl_usi;ons expressed in this ddcument are those
' of the staff of-the Center fdr'fra'nspo'rtdtion Saféty of the "'Tex'as
Transportatlon Instltute and do not represent those of the State of Texas

f the Texas Department of Transportatlon or any polltlcal subdmsmn of the .

State or Federal government
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lnt'rodu‘ction
Background

The Federal Hrghway Admlnlstratxon (FHWA) recognrzes red-hght runnlng asa

' natronal safety problem resultlng in as many as 176,000 i |n1unes and 950 fatalrtles
annually Conservatrvely, the ecanomic loss assocrated with red. light runmng collrsrons
- is estrmated to be $14 brlhon dollars annually (FHWA, 2001) lntersectron crashes
constrtute 35% of the natron 's traff‘ c-related fatalities wrth 22% of all urban crashes

: being a direct result of dnvers drsobeying red signals (NHTSA 2005) lnjunes occur at
-45% of all red llght runnrng crashes as compared to 30% with others (Rettrng, erlrams,
Farmer &Feldman, 1995). ' :

" Retting, Williams, Preuss ar, & Welnsteln (2005) determined that 56% of -
| colhsrons that oceur take place in intersections with a majorlty of those rntersectron
-oollrsrons being: _rlght angle or tear erid events While 99% of surveyed drivers’
' acknoWledged the dangers of red light running.'they pe'rcei.Ve'd a low .Iikel_ihood of
receiving a citation for the viol_atibn,' (ITE, 2003). Even with injury-events being '
significant, 56% of Arnericans who drive admit to running steady red signals at.
'lntersect!ons (FHWA 2001) Boyle Dlenstfrey, and Sothoron (1 998) observed that 83% ‘

' of “the re respondents they interviewed consrdered runnlng a red traffic srgnal as being '
dangerous. Porter and Berry (1999) reported that 28% of respondents they interviewed
indicated that they would speed up to beat a red traffic signal with the most common
reasons given being that the driver was ina rush (35%) saving time (34%), being
frustrated with havrng to stop (12%), and enjoymg the thrill of beating the light cycle .
(3%).

Doerzaph, Neale, Bowman & Wiegand said:

“Relative to other roadway-segments, intersectiol’rs occupy an
underrepresentation of the overall infrastructure; however, they represent the -
location for a significant percentage of the annual automotive crashes in the

Y
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_Ur.lited States. Thus, intersections are inherently dangerous and are prime
locations for vehicle conflict” (p. 2). '

The Texas Strategic Highway Safety Plan' (SHSP) reCogniies that driver.
behavior involvmg disregard of lntersection slgnal authority-is a significant and
recogmzed traffic safety problem demandmg attention. The plan calls for reducing the
fatal and serious i injury crash rate by 19% over the next 5 years and provrdes the use of
red light cameras by munrclpallties as a potential countermeasure (Texas Department of
Transportation SHSP, 2007). '

- So why is it that so many drivers choose to risk losing their l'rie or chance .
sustaimng seripus injury by running red SIgnals‘? The choice may be due to a belief that

- . a collision will not. happen to them orlfencountered it can be avolded. The choice may

be baséed upon.the driver's failure to observe cross, trai'ﬁc-, misludge speed, perceive

" distance or direction of approaching traffic incorrectly, or have a faulty assumption that '

other vehlcles wrll yield to their vehicle Whatever the causes are for crash ev ents, the
disproportional number of red light running crashes at srgnal-controlled lntersections
must be addressed ' '

Causation-

The subject of what constitutes a crash variable Is a complex question to answer, -

In many ways, the classification of a crash yanable is arbitrary leading the investigator.

to draw a subjective conclusion based upon one possible expl'anation for the event.
There are many different layers and interactions among differing crash variables that

- . complicate the effort to define any one aspect of the crash as the single definitive cause
-(Quiroga Kraus, Schalkwyk, and Bonneson, 2003). In order for the results of a crash '

study to be rigorous, cne must consider which factor(s) significantly contribute to. the

colllsion event. Unfortunately, the chain of events and circumstances that lead up to ﬁte

collision are not always known. The presence and or absence of crash varfables that
potentially contributed to the event may also be unknown. These unknowns make It
difficult at best to determine the harmful events that make up the crash.
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Collision vanables that must be- consudered and accounted for in any signal
controlled mtersechon crash analyS|s are traffic ﬂow rates frequency of signal cycles
" vehicle speed, travel dlstance to the stop llne type of signal control(s) duratlon of

"yellow interval, approach grade and VlSlblllty Each variable, in and of itself or ln

combination with others can- dlrectly mﬂuence the potentlal for red light runnmg and the a

_crash event. Unfortunately, limitations in research design of tradltlonal crash

. mvestlgatlons make it compllcated If not mpossrble to dedtice causalxty partlcularly in
..nlnstances where traffi ic safety countermeasures are installed as treatments and are
) evaluated for crash reductlon effectlveness This is espemally true when a w1de varlety
of crash vanables exist which play SIgmﬁcant roles in’ the occurrence of crash events at

intersections.

Nonetheless, a comprehensrve lnvestlgatlon of crash v.mables should stnve to :

consider issues involving human factors, trafﬁc englneenng, vehicle design, roadway .
design, enforcement envnronment, and- annual daily’ trafﬁc (Qutroga et dl, 2003).
- '-Enhancmg the quality of crash'data by ehmmatmg unrelated varables contributes to the
robustness of the safety countermeasure analysis. This ultimately leads to defendable
-conclusmns about the use of the traffic safety treatment at the intersection. By
accounhng far the crash vanables that contrlbute to runnlng the red srgnal the
. mvestngatlve ﬁndmgs can provxde amore reasonable conclusron regardlng the
effectiveness of red light cameras as traffic safety countermeasures. Identifying
countermeasures that oontribute.positively to intersection safety ultimately save lives
and reduces injuries and property damage. -

[
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Scope _

* Beginning in 2003 local authorities in Texas contracted with vendors to install the
first photogra_phrc trafﬁc enforcement camera systems at signal controlled intersections
.-that had a.htgh-frequency of ¢crashes spectﬁc to red signal violatiohs. Over the past five
years The State of Téxas has averaged approximately 3,700 traffic fatalities and over -

- 100 000 serious injury crashes annually (T exas Department of Transportatron 2008) In

_ 2008, The State of Texas recorded more than 48,000 injury and 400 fatal crashes that- *
were rntersectlon related Over 60% of those lntersectlon crash fatalities, mvolved nght G

angle collisions. .

4

‘The Texas Department of Transportation is responsible for publishing the

- legislative reoort on crash information provided by local authoriti_es with red light camera
Sys'tenis. The fundamental puroose of this research was to determine the effectiveness
of the red light camera _system_s and their impact on the frequency and ser/eri_ty of

crashes at reported monitored intersections.
'Red Light Violation

. Red light running is a violation of the law and is considered an itlega'l act.
L Accordrng to the Texas Transportatlon Code Section 544.007 (d) “Traffic Control
Srgnals in General"

"An operator of a vehicle facing only a steady red signal shall stop at a clearly

) marked stop line. In the absence of a stop line, the operator shall stop before
entering the crosswalk on the near side of the intersection. A vehicle that is not
turning shall remain standmg until an indication to proceed Is shown. After
stopping, standing until the infersection may be entered safely, and yre!dmg nght'
of way te pedestrians lawfully in an adjacent crosswalk and other traffic lawfully
using the intersection, the operator may: turn right; or turn left, if the intersecting
streets are both one way streets and a left turn is permr_'ss[ble".
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A driver who decides to stop before entering an intersection rnay do so as long
as they maintain a minimum distance from the interseotion and control for factors such.
as approach speed, timing of the yellow srgnal interval, and regulating perception and
reactlon A red signal violation occurs when a driver cannot stop because of failing to

control for one or more of these factors. Once the light changes to red, if the vehicle
enters the intersection and contmues to cross the driver i is consrdered to have run the -
red signal (Quiroga et. al,. 20_03,- Texas Transportatlon Code Sectlon 544.007).

Typically, a law enforcement officer must observe the red light viol_ation which in
most cases, requires-them to directly view the same traffic signal that the violator runs. -
Upon viewing the infraction, the officer must pursue the violator into the intersection
several seconds after the signal has turned steady red. Gaining compliance is often - |
difficult because the dynamics assaciated with h'aditional enfor:ement requir'es police
ofﬁcers to pursue violators through red intersections and into harm's way in order to
make the traffic stop. The dangerous action of pursting vehicles in areas of. high vehlole _
densrty can- endanger motonsts pedestnans, and the officers. Because of this risk, . ) - J
' conven’uonal traffi ic enforcement in some communitles is being supp!emented with red
_.lrght camera technology (Rettlng etal. 1998 Freedman and Paek 1992).

'V\'lh'ile increased enforoement may moderately reduce the incidence of red light
running, itis nota permanent solution to this ongoing problern Cooper (1975) evaluated.
the effects of lncreased enforcement and the lmpaot it has on red light violations at
signal controlled intersections. Observatrons of the intersections took place for two
weeks In which base line data was gathered. After the two-week observation period
ended, enforcement was increased to determine the effects the treatment had on red
light running. Increased enforcement continued for four weeks and at the end of this
time period, enforcement was reduced back to normal levels. Two weeks after the
decreased enforcement effort, the intersections were again observed for red light
running violations and data was collected to be compared against the base line
information that was previously recorded. While there was a dramatic decrease in the
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number of red light running violations during the enhanced enforecement period, the

'.number of violations mcreased after-the enforcement stopped suggesting that dnvers B
fell back into pre-enforcement driving behavior '

. -
Cagper's dlscovery suggests that enforcement has a srgnrﬁcant relationship :

regardlng the frequency of red Iight running events that occur at intersectlons The

evrdence also suggests that without a continuous deterrent presence in place that

causes compllance vrolations of the law: are more prone to oceur. Clearly, there is a

- need for some form of contrnual enforcement to be. present at intersectrons in order to

mamtaln dnver compliance. Photographic traffic ‘'enforcement of- red light vrolations at

o mtersectlons is one method to enhance existing law enforcemertt strategies that are

already i in place
Automate‘d- Enforcement Systems as a Traﬁic Safety Qodntermeasére:
Porter and England (2000) suggest that the greatest challenge concerning

intersection collisions is not whether thei issue of traffic: safety is lmportant but rather
how traffic safety countermeasures can be developed that truly change nsky driving

- behavior. Countermeasure is simply defined as an action’tal(en that. counters or offsets .

_ other opposing acts, In the case of red light camera systems the adverse action ofa:

- driver running a red signal is countered by the oppesing reactron whlch is usually in the
. form of a citation. This causes the original action to diminish or cease altogether. In

theory, the driver’s fear of receiving a citation is not worth the risk of violating the law. '

Automated enforcement systems act as a persistent reminder to drivers that

'- there is a system in place holding them accountable for risky driving behavror In the
"case of red light running, automated enforcement systems provrde a 24 hour aday7’

day a week monitor of driving behavror Wthh in theory, holds the motorists accountable

.- for their actions while encouraging them to comply with the law. While [t is true that red

light camera systems cannot stop the driver from violating the law, it does provide a
general deterrence effect and a punishment for drivers who make poor driving choices.

[y 13
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The aim of the trafﬁc safety countermeasure is to ensure that the implemented
treatment actlon taken is appropnate for reducmg the violation risk. The functron is to
modrfy dangerous dnver behavior by utilizing general deterrence and threat of
punishment as'a means for getting drivers to comply-with the law. Ultlmately, the goal of
the countermeasure is to eliminate crashes and signifi cantly reduce the number of .
-mjury, senous injury, and fatat crashes from occumng )

Autorr_zated Red Light Rirnnlr_wg Enforcement
| 'Red light camera systems cover a broad range of electronlc devices and systems
that are used to detect and .iahotograph vehicles engaged in trafﬁc'viola'tions. The Texas
* Transportation Cade defines a *photographic traffic signal enforceraent system” under

Section 707.001;

"Photographlc trafF ¢ signal enforcement system means a system that: consrsts of

a camera system and vehicle sensor installed to exclusrvely work in conjuncfion
- with an electncally operated traffic-control signal; and is capable of producing at
least two recorded rmages that deprct the Ilcense plate attached to the front or
) the rear of a motor v vehicle that is not operated in complrance with the Instructrons .
_ of the traffic-control signal”.

The technology ¢an include radar or laser detection devices, electromagnetic
loops embedded in the road pole-mounted or portable cameras, microprocessors, and '
'networkmg devices Older systems usually. capture the red light vrolatton on 35mm fiim
while newer models utilize drgrtal photography. The 35mm film must be routxnely .
extracted from the older units, while the newer systems employ digital and video

. cameras which send the captured information to the enforcement authority ove_r data
networks. ' '

<
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Detection of the vrolatlon is usually-made by sensors (electromagnetlc loops) that

. are buried in the pavement and tied into the timing system of a traffic srgnal and a pole-

mounted camera Because the camera's posrtlon is ﬁxed only one dlrectlon of traffic

_ flow is monitored at the mtersectlon unless other additional cameras are |nstalled Once.

the signal changes from yellow to red the system actxvates WIth a small red llght
enforcement tolerance of between 0.1 to 0.3 seconds Aﬂer the system activates, any
vehicle crossing the loops w1ll tngger the camera unrt to take two photographs (Burkey
& Obeng, 2004). ' )

- The first photograph is taken of the vehlcle as it enters into the lntersectlon The

" i second photograph is taken when the vehicle is within the intersection. The captured

image lncludes the lrcense plate, the traffic contrdl signal and the vehijcle as it is in the
intersection. - Upon revrew of photographlc eVIdence usually by a quallﬁed law

-enforcement agent, a civil citation is issued fo the regrstered owner of the vehicle.

Those charged with traffic offénses have the. opportunity for judicial review
(USDOT/FHWA 20086, Texas Transportatlon Code Sectlon 707.011, Texas
Transportation Code Section 707. 001) -

B lnfrastructirre

The Texas Transportation Code Section 707.003 Indicates that a county, -

- municipality, or other local entity authorized to enact traffic laws under the laws of this

state (local authority) that wishes to install'a red light camera system(s) must take
preliminary steps before the system can be installed for use. First, a traffic engineering a
study of the approach fo the intersection must be made to determine whether in addition
to or as an altematlve to the system, a design change to the approach ora change in

signalization may reduce the number of red light violations. Selection of the intersection

‘must be based on traffic volume, collrsron history at the approach, the frequency of red
light violations at the intersection, traffic engineering and other safety criteria.

SCIN
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The Texas Department of Trans‘porta'tlon does provide an “engineering analysls

“template” that may be used as a basis for the traffic englneenng study referenced in the - :

| statutory language under the Texas Transportahon Code Sec’uon 707.003. The Texas g
D_epartment of Transportatron engineering analysis template is specuf ic and details_
intersection and 'signal'dat'a, signal timing and traft' ic data, crash and enforcement data
and other supportmg information that is considered in a traffic englneerlng study The

) engineenng analysis template is Included as Attachment A.

After the engineering analysis of the lntersecﬁon is complete, the local auﬂlority.
must report the findings to a “citizen advisory committee” consisting of one c|t|zen
_appointed by each member of the goveming body (city'coungil, etc.). Unless thls
procedure i ls conducted the local authority may not i |mpose a civil penalty for vrolation of
.the system (T exas Transportation Code Section 707.003). '

The local authority must also ensure that the yelloW change interval meets the
minimum standards for steady yellow in accordance with the Texas Manual Umform
Traffic Control Devices (TMUTCD) (Texas Transportation Code Section 707 005) The

.MUTCD provides guidance thata yellow-change interval should have a duratlon of
approxumately 3to6 seconds with the Ionger intervals reserved for use on approaches
thh hlgher speeds The TMUTCD also reference the Manual of Traftic Slgnal Design -
published by ITE. Attachment D provides an example of the TMUTCD that addresses .

yellow signal change lnterval recommendatrons

‘The local authority must also' have an ordinance in place that provides recourse
in the form of a hearing to persons who are charged with the running the red signal
(Texas 'l.'ransportation,Code Section 707.009). The ordinance must also provide a time
pen'od'ln which the hearing must be held, pravide for the appointment of a hearing
officer and designate the department, agency or office of the local authority that Is
respon'sib.le for enforcement/administration of the ordinance (Texas Transportation
Code Section 707.009). The ordinance must also regulate the fine for the violation (civil
infraction) which can be no greater than $75 with a late payment fee that cannot exceed

NETY
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- $25 (Tekas Transportation Code Section 707.007). Attachment C p.rovides an example
"~ of a'red light camera system ordinance. o '

Flnally, the local authonty must erect signs along each roadway that leads to a

' 'photographlcally enforced rntersectron The srgns are required to wam motorists that the
, approachmg srgnahzed mtersectlon is being photographlcally enforced. Each wamlng
.srgn must be easily readable and be no less than 100 feet from the rntersectron (Texas
Transportatlon Code Section 707 003 and Sectron 544, 001)

_ The local authonty must also have on.fi le with the Texas Department of -
Transportatlon an "amendment to the munlcipal malntenance agreement” (MMA) when
requesting a red light camera system placed on state _hlghway right of way. Attachment
‘Bisa eopy of the Texas Department ofTrans'pqrtation'MMA. Without an MMA in p!ace,
the Texas Department of Transportation will not allow any.camera system to be b
operated on State right of way. The Texas Department of Transportation reviews the .
mstallatlon plans and rnspects the mstallatlon of the cameras even though a crty ora
contractor may. be performing the work.
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_Objective

. In 2007, the 80th Texas Le_gislature enacted- House Bill 1052 and Senate Bill
1119 giving local authoritiésthe authori'zation to install red light carmera enforcement
systems at qualified intersectionis. The local authorities who installed red light camera
enforcement sy's,tems were required-to report pre and post;installation-crash data to the
: Texas Department of Transportatlon Local-authorities with red light camera
' enforcement systems werle; requrred to record the number of crash events and the types
of oolhsnons that occurred within each separate camera momtored intersection This
collected data was intended to deﬁne the nature of the crash problem in orderto
deterrnme whether red light camera enforcement’ systems positively or negatlvely

|nﬂuence crash frequency and seventy levels

. Asa condttlon of an lnteragency Cooperatlon Contract, the Texas Transportatlon
Institute was granted the opportunlty to asslst the Texas Department of Transportatlon
in compiling, analyzing, and evaluatmg commumty mtersectlon crash data that was
~ submitted from around the State of Texas. The research objective was to investigate-
. and determine the impact that red light camera enforcement systems had on right angle
crashes rear end crashes and total crashes. This objective was addressed by analyzmg
the crashes of all reportmg logal authentles where data was-available.
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Reporting Requirements
P@-Installation Crash R_eportfng

The reportmg penod covers the time in whrch the camera first becomes actrve in
.an‘e enforcement capamty The pre-lnstallatlon reportlng requlrements are specrﬁc to
camera—controlled lntersectgons that be.came actrve January 1, 2008 and forvyar.d.

The Texas Transportatlon Code Section 707.004 requrres that the local- authonty
submit a written report to the Texas Department of Transportatxon detalhng the.
frequency and |njury severity of crashies that occurred at the intersection 18 months .
prior to the lnstallatlon of the enforcement camera system. “The report must be
'.submltted to the Texas Department of Transportahon no later than 6 months after the
camera becomes active for enforcement purposes. However, if the camera became
ﬁactlve onor before December 31, 2007, there is no requ1rement for the local authonty fo-
provrde areportto the Texas Department of Transportatlon concernirig the 18 months
. of pre-installation crash data even if the system remains active in 2008, However, the -
T exas Departmient of Transportation asked the local authorities to subrnit the data.

Thls presents a problem Iri reporting since some Iocal authontles reported pre— |
installation crash data while others did not. This made the process of analyzmg the
effectrveness of the red hght camera system dlfﬁcult to perform since no.base line data
was present for some local authorities, In short, there was no metric to determing the
rise, fall or static percent drﬂ’erence In crash rates at some of the reported treatment
_intersections. ' ' ’

' Post-Installation Crash Reporting
The Texas Transportation Code Sectien 707.004 requires local authorities to

monitor and file an annual report to the Texas Department of Transportation that lists
‘the number and type of traffic crashes at the red light camera monitored intersaction in
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order to deter'mlne if the system results in reducing the frequency of crashes and their . - ” ’)
severlty This post-lnstallatlon report i is due to the Texas Department of Transportatlon .
no later than August 31 annually. E : : S

The post-installa’don report is-requlred to 'incl'ude data collected from 'crashes that
'occurred in the photo-enforced intersactions froin July 1,-2007 to June 30, 2008. This
.- report Is mandatory regardless of whether the photo enforcement system had been
' ,mstalled on, before, or after December 31, 2007.

Since this Is the first year- that the law requires a post-mstallatxon report to be
generated some local authorities will provide more crash data than others dependlng
on whien their camera(s) went actlve For instance, if College Station activated thelr
cameras on January 1, 2008, then they would not have 12 raonths warth of pos t-
'lnstallatlon crash data on record for the photo enforced intersection. Instead, College
Station would only be able to report post-lnstallatlon crash data up to June 30;. 2008 . o
(accordlng to the Texas Department of Transportatlon report |nstruct10ns) which is'only - ) N)
6 months Ancther example would be if Grapevme activated a camera on March 1, .
2007 they would only be required to report post-lnstallatlon crash data from July1;
2007 to June 30, 2008 (required Texas Department of. Transportatlon time frame) and .
none of the data dating back to the day the camera was activated.

The requlrements for reportlng are directly affected by when the photographic
enforcement system went active. The maglc date for reporting pre-instaliation crash
data is December 31, 2007. Any pre-installation crash data on or before this date, is not
required to be reported to the Texas Department of Transportation for the report.
Systems that went active January 1, 2008 forward do require the pre-installation crash
data report detalling the past 18 months of pre-instalflation crash data.

All local authorities must provide a post-installa_tlon report for each camera
controlled intersection according to when the system went active. Reporting applies to
all photographic enforcement systems to varylng degrees. Camera's that were active

13 . !
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. December a1, 2007 or earlier have no requxred pre-lnstallatlon crash data requrrements ’
' whrle those that were actlvafed January 1, 2008 forward reqmre the pre—msta[latlon '

crash data Regardless of the pre-lnstallatlon crash data requnrements, all local
authontres miust report post—lnstallatlon crash data annually to the Texas Department of

'Transportatlon (due no Iater than August 31, 2008)

Lt
T
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Data Analysis ‘
4 .
.. The Texas Transportaﬂon Code Sectxon 707.004 requires local authorities wrth
red llght camera systems to report to the Texas Department of Transportatron the .
frequency and seventy of pre and post—crash events that occurred at camera monltored
) lntersectlons The Texas Department -of Transportatlon made local authontres aware '
through a notice in the Texas Reglster, that each commumty wrth a red Ilght camera
system was required to report pre and. post-lnstallatlon crash data no later than August
3, 2008 The Texas Department of Transportatron required the data be submrtted
' electronrcally through a collection site located on the Departments website.
. ’ o
~ The data used in this analysis was the'collecti.on of self-reported. tnforrnation '
submltted by local authorities prior to the August 31, 2008 deadlirie. lnterse.ctron crash
data that was submrtted after the August 3, 2008 deadline was not consrdered in thlS

analysrs

There were 26 local authorities reportlng red light camera enforcement activity to
the Texas Department of Transportatlon In-addition to the 26 cities that had.red light
Lameras rn place, 58 other | local authontres were consrdenng orwere in the processof

mstallmg systems at the time of this report

There were 12 local authorities that provided pre-installation intersection crash _'
data Of the 12 Iocal authorlties that provrded pre-lnstallatlon crash data, all but 2
prowded post-installation intersection crash data. Table 2 represents the local
authorities and the number of intersections that reported pre-installation rntersectlon
crash data to the Texas Department of Transportation. - '
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2 ‘) o '.-'I.‘able 2: Local Authorities Reporting Pre-Installation Data

. Number of
Local Authority . Intersections
: Pre-Installation
. Arlington -1
Baytown 8
Bedford 3
1 FortWorth 5
College Station 4
‘| Frisco 2
-Gtand Prairie 4
Houston 51
Irving 6
'| Jersey Village 8
| Rowlett 3
- Terrell 2
B s:) . Twé,nty four (24) local authorities reported post-installation intersection cr_as,;ﬁ
: data to the Texas Department of Transportation. Of the 24 cities that prdvidéd'pbs't-

installation mtersectlon crash data, 14 failed to provude pre-mstallatlon crash data Table '
3 represents the local authorit]es and the number of mtersectnons that reported post—
. Installation. intersection crash data to the Texas Department of Transportation. . -

ar
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Tabh_; 3:'Loc§l Authorities Reporting Post-Installation Data

Number'of :

' e | Intersections
'Logal Authority 1. Post
_ - . _Installation
Amarillo . . T
: | Arlington 8.
K ‘Baytown . 1
- [ Cedar Hil 5
.| Bedford. 3
Dallas - 52 ‘
Garland 8 -
Mesquite 3
.College Station 6
Coppell 2
‘Corpus Christi 10
'| Daliworthington 1
| Duncanville 5
| Farerigrs Branch 7
Frisco. ‘3
Grand Prairie - 12
Houston 66 .
irving _ 7
-+-North-Richlard-Hills 7
Plano ° 19
Richardson 3
Richland Hills - 5
Rowlett 5
Terrell 2

Ultimately, there were 10 local autharities that provided pre and post-installation
interseétion crash data. The information provided represented-56 different intersections
within these 10 reporting communities. Table 4 repx;esents the locél authoriﬁeé that
provided pre a_nd post-installation crash data to the Texas Department of

Trénspohaﬁbn.
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.Table 4:

Local Authorities Reporting Pre and Post-Installation Data .
. : : Number of
Local Authority Intersections Pre
L . Post-Instailation
Arlington 1 s
Baytown 1
Bedford 3
College Station 4
" Frisco - 2
Grand Prairie 4
Houston . 31
Irving 6.
- Rowlett 2
Terrell 2
'56 -

Total Intersecfions

“This report provrdes an analysls of data from 56 intersections that installed red

light cameras in an effort to reduce the frequency and severity level of crashes intheir
) ' _communrtres Table 5 represents all reported intersection crashes by frequency and

communrty Due to the short time period of analysis, no conclusions may be Inferred
from the pre or post-analysrs with any statistical conf‘ dence.
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Table 5: Intersection Frequency by City - - -

'City Number of lnters'ectiohs Number of lnte'rsc_actjons Num_ber of Mat'chgd
. Pre-Instailation Post-Installation Intersections

Amarillo 0 5 ' ' 0
Arlington 1 8 1

. --Baytown 8 1 1
Coppéll 0 L2 0
{Cedar Hill 0 .5 0
City of Bedford 3 3 3
Gity-of Plano 0 14 0
Collége Station 4 4 4

* |Corpus Chrisfi 0 .9 0
Dallas 0 49 0
'Dalﬁvorth'ington' 0 1 0
Duncanville 0 4 0

| Fariners Branch 0 -7 0
Fort Worth* - 5 6 4

- | Frisco 2 2 2
|Garland 0 -8 0
Grand Prairie 4 11 4
Houston™ 51 65 32
lirving 6 6 6
Jersey Village 8 0 0
Mesquite -0 2 0
North Richland 0 7 0
Richardson 0 : 3 0
Richland Hills L0 1 0
Rowlett* 3 5 3
Terrell 2 2 2
Totals . 97 _ 230 62

Note (*): Several local authonities were not Included in the detailed analysls since the data
provided was not complete.
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_“Results

‘The results section is divided into three areas to provide the reader with a better
understandlng of how red light cameras inﬂuenced the crash rates in the lntersectlons
where data was reported for the period of July 1, 2007 through June 30, 2008. The ﬁrst
area addresses the impact of the mstallahon on the overall frequency of crashes at the
rdentrﬁed intersections. The second area speaks to the results accordmg to crash type

.and the thlrd area explored how different types of intersections; based on crash

frequencres ‘were affected by the Installatlon of the red light cameras.

Smce some red hght cameras were installed at dtfferent times after the reporting
penod had began, there was a significant difference | in the nuniber of months where

' crash information was provided. [n some cases local authorities reported 12 months of
-. post—ir_istallation crash data while'oth'ers reported less. In addition, some local authorities
. were required to provide pre-installation crash data for 18 months prtor to the Installation
- of the red light camera system whrle other local authorities were not requrred to report ‘

pre-lnstallahon crash data at all.

In order to make the data sets comparable, the crash rates included in this study

were-annualized. This-was performed so that each Intersection that was:investigated

possessed the same number of months In which the crash rates could be compared By

calculatlng the frequency of crash events at intersections by months and then prorectmg .

the cash rate over a 12 month period, the method allowed for a uniformed approach at

) companng crash rates across the year. Since the crash data for the intersections were

annuallzed there were some crash rate percentages that possessed decimal fractlons
while others did not. These decimal fractions represent the percentage of crashes that
were accounted for as a result of annualizing the data sets. The decimal fractions were
.rounded to the next highest or lowest interval in order to make the report more practical

for the reader.
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For the purposes of this analysis, onlyl,those _intersecticns where the local

- authoritf/ reported both pre and post-installation crash data ware included in the data
jset The data reported by interSection and an overall summary analysrs has been
mcluded in thls section of the report.

Impact of Camera Installation on the Overall Frequency of _Crashe.s'

Based en the pre and post—mstallatron crash data submltted ta the Texas
.Department of Transportation, there were 586 annualized crashes at the intersectlons
|dent|f edi in the data set. After the red light cameras were- mstalled local authontles
reported 413 crashes fora 30% decrease in the number of annualized crashes

, Addltronally, there were 265 annuallzed pre-installatron right angle crashes that .
occurred: pnor to the lnstallatlon of the cameras By way of comparison, 151 annualized
. - post installation right angle crashes occurred after the cameras were installed. Thls

' represented a43% decrease in right angle collisions.

) Finally, 106 annualized pre-installation rear end crashes occurred at intersections

.' prior to installation of the cameras. A total of 111 annualized. pcst—insta_llatio.n re_a_r end'
crashes occurred after installation which represented an average increase of 5% for

" those events. Pre and post-lnstallatlon colhsron data for total annualrzed crashes are

summanzed in Table 6.

RN
f=a1
-

ATS000028



TAB S



Master Questionnaire January 2012
Florida Statewide/Red Light Cameras Job 2464

Actual sample: 800 1

A. Registered to Vote/Party ID.

Democrat 328 41%
Republican 288 36%
Independent 184 23%

1.  In general, do you think that the State of Florida is headed in the right direction or
the wrong direction?

Right direction 256 32%
Mixed 95 12%
Wrong direction 357 45%
DK/Refused 93 12%

2. How would you rate the job Rick Scott is doing as Governor?

Excellent 43 5%
Good 267 33%
Not so good 206 26%
Poor 224 28%
DK/Refused 61 8%
Total Positive 310 39%
Total Negative 429 54%

3. How would you rate the job the Florida State Legislature is doing?

Excellent 15 2%
Good 225 28%
Not so good 279 35%
Poor 167 21%
DK/Refused 115 14%
Total Positive 239 30%
Total Negative 446 56%
FrederickPolls 2101 Wilson Blvd., Suite 104 (703) 528-3031

Arlington, VA 22201



Master Questionnaire January 2012

Florida Statewide/Red Light Cameras Job 2464

Actual sample; 800 2

4. Ifthis year’s Presidential election in November is a choice between Barack Obama,
the Democrat and Mitt Romney, the Republican, which one would you vote for?
Barack Obama/Democrat 315 39%

Mitt Romney/Republican 331 41%
Undecided/DK/Refused 154 19%

5. Now, changing topics for a minute, how much have you recently seen, read or heard
about the issue of cameras being used at busy intersections for the enforcement of
traffic safety laws? Is it a lot, only some, not very much, or nothing at all?

Alot 317 40%
Only some 293 37%
Not very much 130 16%
Nothing at all 46 6%
DK/Refused 14 2%

6. As youmay know, Florida currently allows local communities to install red light
cameras at busy intersections to enforce traffic laws. Florida is the third most
deadly state in the nation for red light running related fatalities. Since 2006, more
than 350 Floridians have been killed in red light running related collisions and
thousands injured. Do you Support or Oppose this?

Strongly support 410 51%
Somewhat support 159 20%
Somewhat oppose 50 6%
Strongly oppose 142 18%
DK/Refused 39 5%
Total Support 570 7%
Total Oppose 192 24%
FrederickPolls 2101 Wilson Blvd., Suite 104 (703) 528-3031

Arlington, VA 22201



Master Questionnaire January 2012

Florida Statewide/Red Light Cameras Job 2464

Actual sample: 800 3

7.  Some members of the Florida State Legislature in Tallahassee say that red light
cameras are a bad idea because they violate driver's personal privacy, represent big
government and are used more as a way for Government to grab more money than
to promote highway safety?

Do you agree with these critics who want

to REPEAL the red light camera law. 215 27%
Do you support allowing local

communities to KEEP red light traffic

enforcement cameras at busy intersections. 533 67%
DK/Refused 52 6%

8.  Next, I will read you a short set of statements that SUPPORTERS of keeping red
light cameras in Florida might make. Tell me if you think each as either a very
positive, somewhat positive, neutral or negative reason to keep red light cameras
operating in Florida. Here’s the first one.

a. Florida is one of the most deadly states in the nation for traffic-related deaths to
pedestrians and bicyclists at intersections; use of red light safety cameras can work
to save lives at the most deadly intersections across the state.
Very positive 412 52%
Somewhat positive 140 18%
Neutral 80 10%
Negative 142 18%
Don’t Know 25 3%
Total Positive 553 69%
FrederickPolls 2101 Wilson Blvd., Suite 104 (703) 528-3031

Arlington, VA 22201



Actual sample:

Master Questionnaire
Florida Statewide/Red Light Cameras

800

January 2012

Job 2464

4

b. Using red light cameras to catch and fine red light runners means that limited
police patrol resources in our local communities can be put to work on other safety
and crime fighting activities.

Very positive

Somewhat positive

Neutral
Negative
Don’t Know

Total Positive

358
188
85
141
28

546

45%
23%
11%
18%

4%

68%

c. Red light violations generate over 100 million dollars a year to local and state
government in Florida. In these tight budget times, this money would be hard to
replace if red light cameras were outlawed.

Very positive 245
Somewhat positive 156
Neutral 138
Negative 208
Don’t Know 53
Total Positive 401

31%
19%
17%
26%

7%

50%

d. Currently, local communities make the decision whether red light safety cameras
are right for them or not; it makes no sense for Tallahassee politicians to dictate a

"one size fits all" policy for all the different parts of Florida on this issue.

Very positive 294
Somewhat positive 169
Neutral 131
Negative 162
Don’t Know 43
Total Positive 464

37%
21%
16%
20%

5%

58%

FrederickPolls

2101 Wilson Bivd., Suite 104
Arlington, VA 22201

(703) 528-3031



Actual sample:

Master Questionnaire
Florida Statewide/Red Light Cameras

800

January 2012

Job 2464

S

e. By law, money generated from red light violations goes directly to fund spinal
cord injury research, brain injury research and emergency room trauma centers

throughout Florida.

Very positive 374
Somewhat positive 157
Neutral 92
Negative 139
Don’t Know 38
Total Positive 531

47%
20%
12%
17%

5%

66%

f Red light safety cameras are a proven way to change dangerous driving behavior
and make Florida's busy intersections safer. Since cameras have been installed, the
number of red light running violations is down in some communities by as much as

67 percent.

Very positive 442
Somewhat positive 148
Neutral 69
Negative 106
Don’t Know 35
Total Positive 590

55%
18%
9%
13%
4%

74%

Having heard this information about Florida’s red light cameras from both sides,
how would you prefer your State Legislator in Tallahassee vote on this issue?

To REPEAL and get rid of red light

cameras in Florida. 187 23%
To KEEP the current law allowing local
communities to use red light safety
cameras at busy intersections. 579 72%
DK/Refused 34 4%
FrederickPolls 2101 Wilson Bivd., Suite 104 (703) 528-3031

Arlington, VA 22201



Master Questionnaire January 2012
Florida Statewide/Red Light Cameras Job 2464

Actual sample: 800 6

9a. IF KEEP IN Q9: And if your State Legislator voted the other way to REPEAL and
get rid of red light cameras, is this an issue that would make you consider VOTING
AGAINST them in the next election or not?

Yes, vote against 287 36%
No, not change mind 233 29%
DK/Refused 59 7%
Not Asked 221 28%

10. Lastly, on a slightly different issue. A new traffic safety device has been developed
to catch drivers who illegally pass a stopped and loading school bus. This device is
similar to an intersection red light camera system but instead, is mounted on a
school bus and is activated to catch violators driving past a loading school bus when
its stop sign arm is turned on, swung open, and blinking. In general, do you
SUPPORT or OPPOSE the use of this school bus camera device in Florida?

Support 638 80%
Oppose 110 14%
DK/Refused 52 6%
D1. Gender.
Male 395 49%
Female 405 51%
D2. Age.
18-29 27 3%
30-39 45 6%
40-49 80 10%
50-59 145 18%
60-64 117 15%
65-Up 372 46%
Refused 15 2%
FrederickPolls 2101 Wilson Blvd., Suite 104 (703) 528-3031

Arlington, VA 22201



Florida Statewide/Red Light Cameras

Actual sample:

Master Questionnaire

800

January 2012

Job 2464

7

D3. Do you consider yourself to be a member of the Tea Party movement?

Yes 114 14%
No 645 81%
DK/Refused 5%
D4. Political Ideology.
Very liberal 8%
Somewhat liberal 12%
Middle-of-the-road 244 31%
Somewhat conservative 203 25%
Very conservative 144 18%
DK/Refused 6%
Total Liberal 162 20%
Total Conservative 347 43%
D5. Cuban.
Yes 3%
No 757 95%
DK/Refused 2%
D5a. IF NO/DK: Other Hispanic/Latino.
Yes 3%
No 732 95%
DK/Refused 2%
D6. African American/Black.
Yes 9%
No 666 89%
DK/Refused 2%

FrederickPolls

2101 Wilson Blvd., Suite 104
Arlington, VA 22201

(703) 528-3031



Master Questionnaire January 2012

Florida Statewide/Red Light Cameras Job 2464

Actual sample: 800 8

Media Market

Pensacola 42 5%
Tallahassee 18 2%
Jacksonville 70 9%
Gainesville 14 2%
Orlando-Daytona 158 20%
Tampa-St. Pete 180 23%
West Palm Beach 91 11%
Ft. Myers 65 8%
Miami-Ft. Lauderdale 162 20%

FrederickPolls

2101 Wilson Bivd., Suite 104

Arlington, VA 22201

(703) 528-3031
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